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HOSACHUTEJIBHASA 3AITUCKA

Pabouas mporpaMmMa 1o XMMHHM Ha ypOBHE CpeqHero ooOiero obpaszoBaHusi pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oeneparuu», TpeOOBaHWN K pe3yidbTaTaM OCBOCHHS  (enepalibHON  00pa3oBaTenbHON
nporpamMmbl cpeaHero obiero oopasoanus(P@OIl COO), mpencrarieHHbix B DenepanibHOM
rocynapcTBeHHOM oOpazoBatenbHoM cTtannapre COO, ¢ yuérom Konuenuuu mnpernopaBaHus
ydaeOHOro mpeaMera «XuMHUS» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit deneparumy,
peaM3yIONINX OCHOBHEIE 00pa30BaTEbHBIC MPOTPAMMBI, H OCHOBHBIX MOJIOKEeHUN «CTpaTeruu
pasButus Boctiutanusi B Poccuiickoit @enepanuu Ha nepuon no 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOrO H3y4eHHUS 3aHMMAeT Ba)KHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpasoBanusi ydammxcs 10-11 kmaccoB. WM3ydenue mnpenmera,
peanmm3yeMoe B YCIOBHAX UG GEepeHIMPOBAHHOTO, MPOPMILHOTO OOydYeHHUs, MPU3BAHO
obecreunTh 00IIE00Pa30BATEIbHYI0 U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUIS aJaNnTaldd MX K OBICTPO MEHSIOIIUMCSI YCJIOBUSM JKM3HH B COLIMYME, a
TakKe JUIS MPOJOJKCHHSI OOyYeHHs B OpraHu3anusx MpodeccHoHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OTHOM U3 MPUOPUTETHBIX TUCIUILUINH.

B nporpaMmMe no XuMuM Ha3Hau€HUE IMpeAMeTa «XUMHUSA» I[OJyd4aeT HOAPOOHYIO
MHTEPIIPETAIIMI0O B COOTBETCTBMU C OCHOBomojararomumu mnojoxenuasmu dPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COJepKaHus, Pe3yIbTaTOB 00yUeHUs U TPEOOBAaHUN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENILCTBOM TOMY SIBJSIOTCS CJCAYIOIIME BBITIOJIHIEMbBIC
POrPaMMO¥ 110 XUMHUU (yHKITHH:

¢ uH(pOPMAIMOHHO-METOWYECKAsl, pealu3alus KOTOpol obecreunBaeT TMOJTydeHHE
MPEJICTaBICHUS O LIEJSAX, COAEpKaHWM, OOIIel cTpareruu oOy4yeHHs, BOCHHUTAHUSA U
pa3BUTHsL O0YYAIOIIMXCS CPEACTBAMH MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIAs, KoTopas IpeycMaTpuBaeT orpesiesieHue:!
MPUHIIUIIOB  CTPYKTYPUPOBAHUS UM  TIOCIEIOBATEIBHOCTH H3y4Y€HUS  Y4eOHOTO
Marepuana, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTEPHUCTHK; TMOAXOJO0B K
(bOpMUPOBAHUIO COAEPKATEIHHON OCHOBBI KOHTPOJSI M OIEHKHM 00pa3oBaTeNbHBIX
JTOCTIKEHUI O0O0ydYaromuXcsi B paMKaX HWTOTOBOM arTecTanmuu B ¢GopMe eIUHOTrO
roCyJapCTBEHHOTO dK3aMeHa M0 XUMUH.

[Iporpamma 11t yrityOI€HHOTO U3YUSHUSI XUMHUH:

® YCTAaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COAepKaHUe, 00s3aTeIbHOE A U3yUEHUS
B paMKax OTIEIbHBIX  mpoduied, TmpeaycMaTpuBaeT  paclpejielieHue |
CTPYKTYPHUPOBaHHUE €ro IO KJIacCaM, OCHOBHBIM COJIEPXKATEIbHBIM JIMHUSAM/pa3ienam
Kypca,

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHAYEMOTo Ul N3YYEeHUS
OT/ICJIbHBIX TEM,;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHMs Y4eOHOro MaTepuana C
y4E€TOM JIOTUKH TIOCTPOSHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 HWHTEpIpeTaluio Ienell W 3ajay M3ydeHus I[peaMera Ha
yIrayOJI€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
oOmiero oOpa3oBaHUs, COJIEPKATENbHON XapaKTePUCTHKHU IJIAaHUPYEMBIX Pe3yJIbTaToOB
OCBOGHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOTpaMMBI CPEIHETo OOIIero oOpazoBaHUs



(MMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHIOB
y4eOHO-TI03HABATENbHBIX JCHCTBUI OOYYalomErocst IO OCBOCHHUIO COJCpPKAHUS
npeaMeTa.

[lo BceM Ha3BaHHBIM IMO3MLIMSAM B [pPOrpaMMe [0 XUMHUU IPESyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHMHM Ha YpOBHE OCHOBHOIO o00Iero oOpa3oBaHus. 3a
npeeaMi  YCTAHOBJICHHOW MPOrpaMMoi MO0 XMMHH — 00s3areNibHOW  (MHBapUAHTHOI)
COCTaBJIAIONICH COoZiepKaHusl yueOHOTO npeaMeTa «XUMHUs» 0CTaéTcs BOSMOXKHOCTh BBIOOPA €To
BAPUATUBHOW COCTAaBIIAIONIECH, KOTOpas AOJHKHA ONPENEIATHCA B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO Mpoduist 00ydeHHsI.

B cootBerctBum ¢ koHuentyaibHbiMUA mnojiokeHusMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro 00ydeHus Ha
YPOBHE CpeHero o0iiero oopa3oBaHusl XUMUS HA YPOBHE YIIyOJIEHHOIO M3YYEHHUS HaIPaBJICH
Ha pean3alMil0 MPEEMCTBEHHOCTH C TIOCIEAYIOUIMM J3TAalOM [MOJYYEHUS XUMUYECKOIO
o0pa3oBaHMsl B paMKaX M3yY€HHUsS CIEUUAIbHBIX ECTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHU3alUsiX CPEIHEro NpoQeccuoHabHOrO 00pa3zoBaHus. B aToil cBs3u
U3y4yeHue npeaMera «XHUMHS» OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HA paclIUpeHUuEe U
yriayOieHne TEOPeTUYECKOM W MPaKTUYECKOW TMOATOTOBKM OOYYaroIIUXCs, BBIOpABIINX
omnpeneNéHHbIA MPOopmIb 00ydeHHUs,, B TOM YHCIIE C MEPCIEKTUBON MOCIEAYIOIIEro NOTyYeHUs
XHUMHYECKOTO 00pa3oBaHMsl B OpraHu3anusix npodeccuonanbHoro odbpasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®I'OC COO K 1uiaHupyeMbIM pe3ylbTaTaM OCBOEHUS GenepaibHON
00pa3oBaTeNbHOI MPOrpaMMbl CpPEeTHEro OOIIero 0O0pa30BaHUs WM3YYEHHE IpeaMera «XHUMHUI»
OPUEHTHPOBAHO TaKXK€ Ha PEIICHUE 33/1a4 BOCIUTAHUS U COLUAILHOTO PA3BUTHS 00yUJaAIOIINXCS,
Ha (OPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaJIbHBIX YMEHUH, YMEHAN pallMOHAIH3AINN y4eOHOTO
Tpyada U  OOOOIIEHHBIX CHOCOOOB  JEATENBHOCTH, HMMEIOMIMX  MEXIUCIMUILTUHAPHBIH,
HaJIPEeIMETHBINA XapaKTep.

CocraBmsiromiuMu  nipeMeTa «XUMHUS» Ha YPOBHE YINyOJEHHOIO M3y4YeHHS SIBISIOTCS
yrayonéHubie Kypcehl — «Oprannueckas xumusi» u «OOmas 1 Heopranuueckas xumus». [lpu
OTIpeNIeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOIH OpraHu3alMy COJEpXKaHHUs THX KypCOB B
nporpaMMe Mo XUMHUM 3a ocHOBY HpuHATH nojoxeHns ®PI'OC COO o paznuuuax 6a30BOro u
yrayoJIEHHOTO YPOBHEW M3YyUEHHUsI TIPEIMETA.

OcHOBY cojepxkanusi KypcoB «OpraHudeckas xumusi» u «OOm@ass ¥ HeopraHudeckas
XUMHUS» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUNM W YMEHHH, OTHOCSIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUsS INpeAMeTa. JTa CUCTEMA 3HAHUM IOJIy4aeT ONPEIEIEHHOE TEOPETUYECKOE
JOTIONIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonplIMii  00BEM
¢dakrosornyeckoro marepuana. Tak, Ha yriyOJI€HHOM YpOBHE M3Yy4€HHUs IpeaMeTa odecreueHa
BO3MOXKHOCTh 3HAUUTENIBHOIO YBEIMUYEHUs O00bEMa 3HAHMM O XUMHUECKUX OJJIEMEHTax H
CBOMCTBAX MX COCTUHEHUN HA OCHOBE PACIIUPEHUS M YIIIYOJNEHHs MPEICTaBICHUH O CTPOSHUH
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSX MPOTEKaHUS PEaKIfii, pacCMaTpUBaeMBbIX C
TOYKH 3pEHUS] XUMUYECKOW KMHETHUKU U TEPMOJMHAMUKHU. V3yueHune nepuoauueckoro 3akoHa u
[lepuonuueckoil  cUCTeMBl ~XMMHYECKHX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHHUUECKUX MPEJICTABICHUSIX O CTPOSHHH aToMa. XMMUYECKas CBSI3b OOBICHSAETCS C
TOUKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUU Npu e€ oOpa3oBaHMU M pa3pyLIEHUH, a TaKXKe C
TOYKH 3pEHUS MeXaHU3MOB €€ oOpa3oBaHus. l3yueHue TUNOB peakUil JOMONHSIETCS
(dbopMHUpOBaHHEM NPEACTABICHUN 00 AMEKTPOXUMUYECKHX MPOIeccax U JIEKTPOIU3E PACIUIaBOB
U PacTBOpPOB BEIIECTB. B Kypce opraHMYecKOd XUMHUHM IPU PACCMOTPEHHM PEaKIIMOHHOU



CITOCOOHOCTH COCIMHEHUN yNeseTcsi 0co00e BHUMaHUE BOMpPOcaM 00 3JIEKTPOHHBIX dddekTax,
0 B3aMMHOM BJIIMSIHUM aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaxX PeakIuil.
Ocoboe 3HayeHne UMEET TO, YTO Ha COJCpKAaHWE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
U3y4YCeHHUS Ui KIAcCOB ompeaeaéHHoro mnpoduis (rJIaBHbIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOMOJHEHUI K 00IIeil cucTeMe mpeMETHBIX 3HAHUIT) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMmeTsl. Tak, HampuMmep, B COACpP)KaHUU NpeAMeTa s KIacCOB XHMMHUKO-(PH3UUECKOTO
npoduiis 00JbIIOe 3HAYCHHE OYAYT UMETh 3JIEMEHTHl y4eOHOro Marepuana 1o oOImeld XuMum.
[Ipu u3yueHum mnpenMera B JAHHOM cliyyae akLEHT OyJeT caeilaH Ha OOUIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMUHU U B (PU3UKE. aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHCHHS MAacCChl W OJHEPIUH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O CTPOEHUH BEIIECTB U APYTOE.
B 10 e Bpems B coliep:kaHuU MpeaMeTa il KJIaCCOB XUMUKO-OMOJI0THYeCKOro npoduis
OonbIIMiA yAENbHBIN Bec OyaeT MMETh OpraHuueckas XuMus. B aTom ciyyae mpenoctaBisercs
BO3MOYKHOCTB JIJIs1 60siee 00CTOATEIEHOTO PACCMOTPEHHSI XUMHUYECKON OpraHU3aIuy KIETKH Kak
OMOJOrMYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOIST, K INpPUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JHUMHbI, OCNKH, YIIeBOJAbI, HYKICHMHOBbIE KHCIOTHI U Apyrue. [Ipu sTom
3HAaHUS O COCTaBE€ M CBOMCTBAX IPEJICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIECTB
CITy>KaT OCHOBOM IS M3YYEHUS CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPCHUSI.
B mnnane ¢opmupoBaHusi OCHOB HAyYHOIO MHPOBO33PEHMS, OCBOEHHS OOLICHAYYHBIX
METOJIOB TTO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHUS HAYYHbIX 3HAHUI U3ydeHue mpeamMera
«XuMHSg» Ha YrayOJa€HHOM YypOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3AX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0acTell «EcTecTBEeHHO-Hay4HbIE PEAMETHI»,
«Maremaruka 1 nH(opMaTHKa» u «PycCKuil sI3bIK U JIUTEpATYypa».
[Tpu uzyuenun ydeOHOro mpeamera «XUMHUS» Ha YriayOIEHHOM YpOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO M cCpemHero o6imero oo6pasoBanus (Ha 0a30BOM YpOBHE), 3aaaveit
NEPBOCTENEHHOW 3HAYMMOCTU SBisieTCsl (OpMHpOBaHHME OCHOB HAyKM XUMHUHM Kak oOiacTu
COBPEMEHHOT0 €CTECTBO3HAHMsI, NPAKTHUUECKOH JEeSATENIbHOCTH YeJlOBEeKa W OJHOT0 U3
KOMIIOHEHTOB MUPOBOM KyJbTYpbl. Pemienue 3Toil 3agaun Ha yriiyOJ€HHOM ypOBHE M3y4YEHMS
IIpeMeTa MpeAroaraeT peaan3aluio TakKuX elel, Kak:
e (QopmupoBaHUE MPEJCTABICHUI: O MaTEPUAILHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTAX
Y NIO3HABAaEMOCTH SIBJIEHUI IIPUPOJIBI, O MECTE XUMHUU B CUCTEME ECTECTBEHHBIX HAYK U
e€ Beayllell poiau B 00ecreyeHNH yCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA: B PELICHUU
npo0sieM SKOJIOTMYECKOM, PHEPreTUYecKO M MUIIEeBOW 0€30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHMM HOBBIX MaTEpUANOB, HOBBIX MCTOYHUKOB DSHEPruH, B
o0ecrieyeHnn paloHaIbHOIO IIPUPOIONIOIB30BaHUS, B (dbopmMupoBaHUU
MHUPOBO33pEHUS U 00IEN KyJIbTYyphl YEJIOBEKA, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOIO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U MPUPOTHOMN CpPEIE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKAIIUX B OCHOBE XHUMHUYECKOM COCTaBIISIOLICH
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHUpA: (YHIaMEHTAIbHBIX MOHSITHH, 3aKOHOB H
TEOpUN XHUMHUHU, COBPEMEHHBIX IIPEACTABICHUII O CTPOCHHMM BELIECTBA HA Pa3HBIX
YPOBHSAX - aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHYECKHUX 3aKOHOMEPHOCTSX IMPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XMMHUYECKOM PaBHOBECHUH, PACTBOpPAX U JUCHEPCHBIX cHcTeMax, 00 o0mux
HAYYHBIX IPUHIMIIAX XUMHUYECKOTO IPOU3BOJICTBA;

e (dopMupoBaHue Yy O0OYYaIOUIMXCS OCO3HAHHOI'O TIIOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAHUN JUIs OOBSCHEHHUS KIIOYEBBIX HAEH U mpolieM



COBPEMEHHOM XMMMH, OIS OOBACHEHHs M IPOTHO3UPOBAHMSA SBICHUH, HMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPHUPOIY; TPAMOTHOTO peIIeHUs MpoOsieM, CBSA3aHHBIX C
XUMHUEH, TPOTHO3UPOBAHMS, aHaIM3a M OLEHKUM C MO3ULUH OKOJIOTMYECKOU
0€30I1aCHOCTH MOCJIEACTBUN OBITOBOI M IPOM3BOJICTBEHHOM IEATEIBHOCTH YEJIOBEKA,
CBSI3aHHOW C XUMHYECKUM IPOU3BOJICTBOM, MHCIOJIb30BaHUEM U IepepaboTKon
BEILIECTB;

yriayOleHue NpeJCTaBICHUH O HayuyHbIX METOAaX IIO3HAHMs, HEOOXOAUMBIX IS
npruoOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB M OOBSCHEHUS XMMHYECKIX
SBJICHUH, MMEIOIUX MECTO B IPUPOAE, B IPAKTUYECKOH JEATENBHOCTH H
HOBCEHEBHOM KU3HMU.

B 1mulane peanuzanuM NEpBOOYEPEAHBIX BOCHUTATENBHBIX M PAa3BUBAIOIIUX (YHKIHUN
IIEJIOCTHOM CHUCTEMBI CpeqHero oOmiero oOpa3oBaHUs MPH W3YYEHUH IMpeaMeTra «XUMHUsS» Ha

yriay0nEHHOM ypOBHE 0COOYIO aKTyalbHOCTh IPHUOOPETAIOT TaKKe ENIM U 337a4H, KakK:

BOCIIUTaHHE YOESKIEHHOCTH B TIO3HABAEMOCTH SIBICHUI MPHUPOJABI, YBAKEHUA K
MPOIECCY TBOPUECTBA B OO0JIACTH TEOPETUUYECKHX U TMPUKIAJHBIX HMCCIEJIOBAHUN B
XUMUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HaYKI/I,

pa3BUTHE MOTHBAIMK K OOYYCHHWIO M IO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHSI OOIIICUEIIOBEUECKUX IEHHOCTEH;

Pa3sBUTHUC IIO3HABATCIIbHBIX HHTCPECCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CIIOCOOHOCTEH 00yJarommxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIHHOIO OTHOIICHHS K
caMOOOpa30BaHMIO U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO  YCIEITHOM
npodeccuoHaNbHOM M OOIIECTBEHHOW 1eATeIbHOCTH, OTBETCTBEHHOTO OTHOILICHUS K
CBOEMY 3/I0OPOBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;

(opMUpOBaHHE YMEHMW U HABBIKOB pPa3yMHOr0 IPUPOIOIOJIBb30BAHUS, Pa3BUTHE
9KOJIOTMYECKON  KyJIbTYpbl,  NpPUOOpETEeHHE  OmbITa  OOIIECTBEHHO-TOJIE3HOM
AKOJIOTUYECKOU JIESITETBHOCTH.

OO0miee 4YMCIO YacoB, MPEIyCMOTPEHHBIX I M3y4EHHS XUMHUU Ha YrayOJIeHHOM YpOBHE
cpennero obimero obpasoBanus, cocraiseT 204 wacos: B 10 xmacce — 102 waca (3 waca B
Henenmo), B 11 kimacce — 102 yaca (3 vaca B HefIem10).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHMYeCKON XMMMHU.

[lpeqmer W 3HAYCHWE OPraHMYECKOH XUMHH, TPEACTaBIEHUE O MHOT000pa3uu
OpPraHMYECKUX COCIUHCHHM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJIepoja: OCHOBHOE M BO30YXIEHHOE COCTOSIHUA.
BanenTHble BO3MOXKHOCTH atoma yriepoga. XUMHUYECKasl CBSA3b B OPraHUYECKUX COEIMHEHUSX.
Tunbl TuOpUAM3aMA ATOMHBIX OpOUTael yriepoaa. MexaHu3Mbl 00pa30BaHHs KOBaJECHTHOM
cBsi3u (OOMEHHBII U TOHOPHO-aKIEeNTOPHbIN). THIIBI IepeKpHIBAaHUSI aTOMHBIX OpOUTaNEH, G- U
n-cBsi3u. OnuHapHas, JBOWHAS W TpoiHas cBsA3b. CmocoObl pa3pbiBa CBsI3eld B MOJICKYJIax
OpraHnyYeckux BemiecTs. [loHsTHE 0 CBOOOIHOM pajriKaie, HyKICOPUIe U MISKTPOPUIIe.

Teopust crpoeHus opraHuyeckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HAaUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEIUHEHUM.
Mornekynsipasle U CTpyKTypHble (opmyinbl. CTpykTypHble (OPMYJbl Ppa3IMYHBIX BHOB:
pa3BépHyTas, COKpaum€HHas, ckenetHas. Ms3omepus. Buasl wu3zomepuu: CTpyKTypHasd,
NPOCTPAHCTBEHHAs. JJEKTPOHHBIE J(PQEKTHl B MOJEKYyJaX OPraHMYECKUX COCAMHEHUI
(MHOYKTHBHBII U Me30MepHBIii 3)(HEeKThI).

[IpencraBnenue o ki1accu(uKaluy opraHudeckux BemecTs. [IonsaTue o pyHKUMOHATBHON
rpynne. 'omonorus. I'omonoruueckue paael. CucremaTueckas HOMEHKIIATypa OpraHu4eCcKUX
coequnaenunii (IUPAC) u TpuBraibHbie Ha3BaHHSI OT/ICIBHBIX MPEJICTABUTEICH.

OcobenHoct W KilaccuuKkauus  OpraHMYecKMX  peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHHU.

OKCcrepuMEHTaJIbHbIE METO/Ibl M3YYEHMs BELIECTB W MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuaiaMHM Ha MX OCHOBE, OMBITHI 10 MPEBPAILEHUIO
OpPraHMYEeCKHX BENIECTB Mpd HarpeBaHud (maBieHue, OOYIJIMBaHHE H  TOPCHHE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesonopoasl.

Anxkanbl. ['omonorndyeckuil psij aakaHoB, oOmias GpopmyJsia, HOMEHKJIATypa U U30MEpHS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHME MONEKYJ aJIKAaHOB, SP>-TMOPUIN3AINS ATOMHBIX
opburaneit yriepona, 6-cBsa3b. GU3NUECKUE CBONCTBA AIKAHOB.

XVMHYECKHE CBOMCTBA AJIKAaHOB. PEaKIMM 3aMEUICHUs, U30MEpPHU3alluy, IErHIPUPOBaHUS,
UUKIU3allMy, M[HpOJu3a, KpekuHra, ropeHus. [lpeacraBieHne o MexaHHM3Me peaklui
paZvKaJIbHOIO 3aMELICHHUS.

Haxoxnenue B npupoze. CriocoObl mosyd4eHns U NPUMEHEHUE aJIKaHOB.

[uxmoankanel. O6mast popMyina, HOMEHKIATypa U u3oMepus. OCOOCHHOCTH CTPOSHUS U
XMUMHYECKUX CBOWCTB MabIX (IMKJIONPONAH, IMKIOOyTaH) ©u OObIYHBIX (IIMKJIOMCHTAaH,
IIMKJIOTEKCaH) HUKI0aTKaHOB. CriocoObl OTyYeHHS M TPUMEHEHUE [TUKJIOATKAHOB.

Anxkensl. ['oMonoruueckuii psi ankeHoB, obmas Gopmyia, HOMEHKIATypa. DIEeKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYN aJKeHOB, SP?-THOpHAM3aIMs aTOMHEIX opOuTaneii
yriiepona, o- u m-cBsizu. CTpyKTypHasi 1 reoMmeTpuueckas (uc-tpanc-) uzomepusi. Ousnyeckue
CBOICTBA QJKEHOB. XHUMHYECKHE CBOMICTBA: pPEAKLUU IPUCOECAUHEHMS, 3aMEUICHUs B -
MIOJIO)KEHUE TIpU JBOMHOM CBsI3M, NojauMmepu3aluu U okucieHus. llpaBuno MapkoBHUKOBa.
KauecTBeHHble peakiiy Ha ABOMHYIO CBsA3b. CIIOCOOBI MOTYYEHHS U TPUMEHEHHE aJTKEHOB.



Ankanuensl.  Kiaccudukarms — ankagueHoB  (COMpspKEHHBIC,  W30JMPOBaHHBIE,
kymynuposanuvie). OCOOCHHOCTH  DIIEKTPOHHOTO CTPOCHHUS U XUMHYCCKHX  CBOMCTB
conpsokEHHBIX nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanusi CONMpsDKEHHBIX THUCHOB.
CniocoOblI MoTy4eHus U IPUMEHEHUE aJIKaIueHOB.

Ankunbl. 'oMonOoru4eckuil psii alkuHOB, obOmas Gopmysa, HOMEHKIATypa U HU30MEpHsl.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYJ AJIKWHOB, SP-THOpHAM3AIUS AaTOMHBIX
opOutaneit yrinepona. dusmyeckue CBONCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEIUHEHHMS], TUMEpU3alMi U TPUMEpPHU3aluM, OKUCIeHUs. KUCIOTHbIE CBOMCTBA aJKUHOB,
UMEIOLINX KOHIEBYIO TPOMHYIO CBsA3b. KauecTBeHHBbIE peakiuy Ha TPOHHYIO CBs3b. CrocoObl
MOJIy4EHUSI U TPUMEHEHUE aTKUHOB.

ApomaTHuecKkue yrieBoopos! (apeHsl). 'oMomoruuyeckuii psii apeHoB, oomias popmysia,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
Ouznyeckue CBOWCTBA apeHOB. XHMMHUYECKHE CBOWCTBAa OEH30J1a M €ro TOMOJIOTOB: peaKlUu
3aMeIeHusT B OCH30JIBHOM KOJIBIIE M YIJICBOJOPOJIHOM pauKaje, PEeaKIUu MPUCOSIUHCHHS,
OKHCJICHHE TOMOJIOTOB OcH3oia. [Ipencrarienrne 00 OpUEHTUPYIOMIEM JIEHCTBUU 3aMECTUTEICH
B OCH30JILHOM KOJIbIIE HAa NpPUMEpE aTKUIBHBIX PagUKajioB, KapOOKCUIBLHOU, TUIPOKCUILHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuszanuss  ctupona.  CrocoObl  TONydeHUS W NPUMEHEHHE  apOMaTHYCCKHX
YIJ1€BOIOPOIOB.

[Tpuponnsiii ra3. Ilonmyrusle HedTsHbIe Ta3bl. Hed1h u e€ mpoucxoxaenue. KameHHslii
yrojib M OPOAYKTHI ero mnepepabotku. CrocoObl mepepaboTku HEPTH: NMEPEeroHKa, KPEKUHT
(TepMuueckuii, KaTamuTHUECKuil), pudopmunr, muponus. [TpoaykTsl nepepaboTku HEDTH, HX
MIPUMEHEHNE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY Pa3IMYHbIMU KJacCaMH yrieBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOTCHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha THUJPOKCOTPYIIY, HUTPOTPYIITY, IMAHOTPYMIy, aMuHOrpymnmy. [ledicTBue Ha
rajJjoreHNpPOU3BOAHBIE BOAHOTO W  CIOUPTOBOTO pacTBopa Mménoud. BzaumonelicTBue
JUTAJIOT€HAJIKAHOB C MarHueM M LHUHKOM. lIoHsATHME O MeTamioopraHMyecKuX COEAUHEHUSIX.
Hcnonp30BaHrEe TallOTEHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE W TPHU CHHTE3E
OpTraHUYECKHUX BEIIECTB.

OKCIepUMEHTAIbHBIE METO/Abl M3YyYEHHsS BEHIECTB M UX TMPEBpAIICHHUI. H3yueHUE
(GU3MYECKUX ~ CBOWCTB  yIJIEBOJOPOAOB  (pacTBOPUMOCTH),  KAa4ECTBCHHBIX  PEaKIUil
YIIIEBOJIOPOIOB Pa3IMUHBIX KiaccoB (oOeciBeurBaHHe OpPOMHOW MJIM MOTHON BOJBI, pacTBOpa
nepMaHTaHaTa Kajus, B3aMMOJICHCTBUE aleTWIeHAa C aMMHAYHBIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApY)KCHHE yriiepoja W BOJOPOJa B OPraHUYECKUX BEIICCTBAX,
MOJIyueHUE STHIIEHA U HM3yYEHUE €ro CBOMCTB, O3HAKOMIIGHHWE ¢ KoJulekiusmu «Hedtp» u
«Yromp», ¢ oOpa3namMu IUIaCTMAcC, KaydyKOB U PE3UHBI, MOJIEIHPOBAHUE MOJEKYI
YTII€BOJIOPOIOB M TaJIOTEHITPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:kamue opranndeckue coeTMHeHU.

[MpenenpHble OMHOATOMHBIC crUpThl. CTpoeHUE MOJEKy1 (Ha TpUMepe MeETaHoJia U
sTaHoina). ['omomnoruueckuit psij, odmas popmyiia, H30MepHsi, HOMEHKJIATypa U KiacCU(PUKAIHS.
®dusnyeckue CBOWCTBA TMPEACIBHBIX OJHOATOMHBIX CIUPTOB. BOIOpOAHBIE CBS3M MEXKITY
MOJICKYJIAMH ~ CIUPTOB. XHWMHYECKHE CBOMCTBA. pEaKIMU 3aMEIICHHs, JeTHUIpaTaIuH,
OKHUCJIEHUS1, B3aUMOJICHCTBUE C OPraHMUYECKUMU U HEOPTraHMYEeCKUMU KucinotamMu. KauecTBeHHas
peakuus Ha OJIHOATOMHBbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJAa HAa OpPraHU3M YEJIOBEKa.
CnocoOsI TOTy4YeHHUs ¥ IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH (PU3MUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CHHUPTHI — STWICHIVIMKOJIb W ThulEpuH. DU3HMYECKHE U XUMUUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUs, B3aUMOJECHCTBUE C OPraHMYECKUMU U HEOPraHU4YECKUMHU
KHCJIOTaMH, KaueCTBEHHAsl peaKlUsi Ha MHOTOaTOMHbIe cnupThl. [IpencraBienue o mMexaHusme
peakiuii HykieomIbHOTO 3amerenus. JleiicTBre Ha opraHu3M deiaoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO silipa.
®usnueckue cpoicTBa (eHosa. OCOOEHHOCTH XMMHYECKMX CBOMCTB (eHosa. KauecTBeHHBIC
peakimu Ha (enon. ToxcumuHocTs (enona. CrnocoObl MOTy4YeHUS W MpHUMEHEHHe (eHoa.
®denonpopManbaeTuaHAs CMOJIA.

KapOonunbHble COEIMHEHUS — aNbJerujibl W KETOHBbL. ODJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOU Tpymmbl. ['oMonoruueckue psnapl ajabAEeTHAOB U KETOHOB, obOmas ¢dopmyia,
M30MeEpUSI M HOMEHKJIarypa. DHU3HYECKHE CBOMCTBA AJIBJIECTHIOB M KETOHOB. XHMHUYECKHUE
CBOMCTBAa aQJIbJICTUIOB W KETOHOB. peakuuu npucoequHenus. OKUCIEHUE albJeruI0B,
KaueCTBEHHbIEC peaklMHu Ha anpiaerugpl. CrocoObl MONyueHUs U NMPUMEHEHHE aabAEeTUIOB U
KETOHOB.

OaHOOCHOBHBIE TIpEACIIbHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHHUSI MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepuss u HOMeHKiaTypa. Du3ndeckue CBOHCTBA OJHOOCHOBHBIX
NpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKYyJIaMH KapOOHOBBIX
KHUCTIOT. XMMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peaklus STEepUPHUKAIUHU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagaukana. OCOOCHHOCTH CBOMCTB MypaBbUHOW KUCIOTHL. [loHsTHE
0 TIPOM3BOJHBIX KAPOOHOBBIX KHCIIOT — CJIIOXKHBIX dpupax. MHOrooOpaszue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HETMPEAETbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHUCIIOT, AUKApOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucHOT. [IpeacraBurenut BbICHIMX KapOOHOBBIX KHCIOT:
CTEapuHOBAasi, MAJbMUTUHOBAS, OJIEMHOBAs, JUHONE8As, JUHONEH08as KUCIOThL. CrocoOsl
MOJIyYCHUS U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upbl. ['oMonornueckuit paa, odmas Gopmymna, u3oMepus U HOMEHKIATYpa.
®u3nuecKkue U XUMHUECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEJIOUHON Cpee.

Kupsl. Ctpoenue, pusnueckue U1 XUMUYECKUE CBOMCTBA JKUPOB: TMAPOJU3 B KUCIOW U
iesIouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIIMX OCTATKH HEMPEAEIbHBIX JKUPHBIX
KHUCIIOT. JKupbl B IpUpPOJIE.

MBpbLTa KaK COJTM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBUE.

OOmiass xapakTepucTuka yriaeBonoB. Kiaccudukanus yrieBomoB (MOHO-, IU- H
nojrcaxapuab). MoHocaxapuabl: TIIOK03a, (PyKTO3a, TajakTo3a, pubo3a, JAe30KCHpHOOo3a.
dusnyeckue CBOMCTBA U HaxoxzacHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl:  PEAaKUMU C Y4YaCTUEM CHUPTOBBIX U  albJETUAHOW TpyMmm, CHOUPTOBOE U
MOJIOUYHOKHCIIO€ OpoxeHue. [IpuMeHeHHe TIIIOKO3bl, €€ 3HaueHHWe B >KU3HEACITEIHHOCTH
opranm3ma. Jlucaxapuipl. caxapo3a, MaiapTO3a M JAaKTo3a. BoccranaBinuBamomue U
HEBOCCTaHaBIIMBalOUIMEe aucaxapunbl. ['waponus aucaxapunoB. Haxoxnenwe B mnpupone u
npumeHenue. [lomucaxapuiapl: Kpaxmaji, TJIMKOT€H M 1eiono3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha M LEJUTIoNIo3bl. (PU3MYecKue CBOMCTBA Kpaxmala M LEJUIFOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmala: THAPOJIN3, KAYECTBEHHAas PEaKIus ¢ MOJAOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: TUAPOIIN3, TTOTydeHHe 2PUpoB 1eUTt0NI03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).



DKcIiepruMEHTATbHBIE METOBl W3YYEHHS BEIISCTB M WX TMPEBPALICHUIN. PacTBOPUMOCTH
pa3IUYHBIX CIUPTOB B BOJE, B3aMMOJICHCTBUE 3TaHOJNA C HATPUEM, OKHCICHUE ATHUIIOBOTO
COUpTa B ajbJerH] Ha pPACKAJIEHHON MEIHOW MPOBOJIOKE, OKHCIEHHE 3THIIOBOTO CIHPTa
JMXPOMATOM Kajusi (BO3MOXKHO HCIIOJB30BaHUE BUICOMATEPHAIOB), KAYCCTBEHHBIC PEaKIMU Ha
anpaeruanl (¢ ruapokcuaom quammuncepedpa(l) u ruapoxcuaom meau(ll)), peakuus riaumnepruHa
¢ ruapokcunom Meau(ll), xumuueckue cBONCTBa pacTBOpa YKCYCHOW KUCIIOTBI, B3aUMO/ICHCTBHE
pacTBOpa TroKo3bl ¢ ruapokcuaoM meau(ll), B3aumopeiicTBue kpaxmana ¢ MOJOM, pEIICHHE
IKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMaM «CriupThl U (heHob», «KapOoHOBBIE KUCTOTHI. CII0XKHBIC
3(uphI».

A30TcoepiKaiiue OpranHnyecKne coeHHEeHHs .

AMHMHBI — OpraHMYecKue MpOHM3BOAHbIE aMMuaka. Kiaccuukanms aMUHOB!
anupaTUUECKue ¥ apOMaTHUYECKHE; TEPBUYHBIC, BTOPUYHBIE M TpeTUYHbIe. CTpOCHHE MOJICKYJ,
obmiast hopmyna, u3oMepus, HOMEHKJIATypa ¥ (PU3MUECKUE CBOMCTBA. XMMHYECKOE CBOICTBa
aTM(paTHIeCKUX aMUHOB. OCHOBHBIC CBOMCTBA, QJIKWJIMPOBAHUE, B3AMMOJICHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTON KHUCca0TOM. CoNu aJKUIIaMMOHHS.

AHWINH — IPEJICTaBUTE]Ib aMUHOB apoMaTu4eckoro psaa. CtpoeHue aHwinHa. B3anmHuoe
BJIMSIHAE TPYII aTOMOB B MoOJieKyJjie aHmwinHa. OCOOCHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA.
KauecTBeHHble peakiuu Ha aHWIMH. CrOCOOBI MOJNyYCHUS W MpPUMCHEHHE amudaTHYecKux
amuHOB. [loryuenune aHWIMHA U3 HUTPOOEH301a.

AwmuHOokucHOTHL. Homenkinatypa wu  w3omepus. OTaeibHbIC PEICTABUTENN  O-
AMHHOKUCIIOT: TJIMIHH, ajJaHuH. Du3nyeckre CBOWCTBA aMUHOKHCIOT. XUMHYECKUE CBOMCTBA
AMHHOKHCIIOT KaK aM(pOTCpHBIX OpPraHMYECKUX COCIMHCHHW, peaKius IOJIUKOHICHCAIINH,
o0Opa3oBaHue MENTUAHON CBs3u. buonorndeckoe 3HaueHne aMHUHOKUCIOT. CHHTE3 U THIPOIIN3
HETITHIOB.

benku kak mpupomHbie monuMepbl. [lepBuuHas, BTOpHYHAs M TPETHYHAs CTPYKTypa
0enkoB. XUMHUYECKHE CBOMCTBA OCJNKOB: THAPOJIN3, JCHATYpallus, KAYCCTBEHHbIC PEaKIMH Ha
OeJKu.

OKCHeprUMEeHTaJIbHbIE METOJbl M3Y4YEeHHUS BEIIECTB M MX IPEBPAILCHHUN: pacTBOPEHHE
0enKOB B BOJIE, JICHATypalusi OEIKOB NMPU HAarpeBaHWM, IIBETHBIE PEaKIMU Ha OCNKH, pelIeHue
OKCHEPUMEHTAIBHBIX 337a4 10 TeMaM «A30TCOJep)Kallue OpraHMYECKHUEe COCNUHEHHS» U
«Pacnio3HaBaHrEe OPraHUYECKUX COCTUHEHUN».

BbICOKOMO/IEKYISIPHbIE COeTHHEHHS.

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, IOJHMED,
CTPYKTYPHOE 3BEHO, CTENECHb IOJIMMEPH3AluN, CPeAHsAs MOJIeKyispHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICKYJIIPHBIX COCTMHEHHI — MOJTMMEPU3AIHs ¥ MOJTHUKOHICHCAITHSI.

[TonumepHbIe MaTepuaIbl. [TnacTmacchr (monmaTHIICH, TIOJTMITIPOTIMJIEH,
NOJTMBUHHUIIXJIOPU, HOJIUCTHPOI, MOJUMETHIMETaKPHUIIAT, NOJTMKapOOHATBHI,
NONMMATWICHTepedTanar). Y TUIU3aIus U nepepaboTka IIacTuKa.

DnacToMephl:  HATypajbHBI  KaydyK, CHHTETHYCCKHE Kaydykud (OyTaareHOBBI,
XJIOPONIPEHOBBIN, U30TPEHOBBII) M CUIIMKOHBL. Pe3nHa.

BosnokHa: HaTypanbHBIEe (XJIOIMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYEeCKHE (KallPOH U JIaBCaH).

[Monumepsl  crienuanbHOrO  HasHaueHWs (TedroH, KeBimap, 3JICKTPOIPOBOJSIINE
HOJIMMEPBI, OMopa3araeMple OJIUMEPHI).



OKCIIEpUMEHTAIbHbIE METOAbl U3YUEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
o0Opa3llaMyd TMPHUPOTHBIX M HCKYCCTBEHHBIX BOJOKOH, IUIACTMAcC, KayyyKOB, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue IIIaCTMACC U BOJIOKOH».

Pacuérneble 3agaun.

Haxoxnenue MoiaekyasipHON (GopMysIbl OPraHUuYeCcKOro COeIUHEHHS [0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HaXOXXIACHHWE MOJIEKYJSIPHOH (HOpMyYJIBI OpraHUYECcKOro
coequHeHus: mo macce (00BEMY) MPOIYKTOB CropaHus, 1O KOJUYECTBY BellecTBa (Macce,
00bEMY) MPOAYKTOB PEAKIIUH H/WJIM UCXOIHBIX BEIECTB, YCTAHOBICHUE CTPYKTYPHOM (hopMyIIbI
OpPraHMYECKOTr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJyYEHHS,
OIpe/IeNICHUE JI0JIM BbIXOJa IPOIyKTa PEAKIIUUA OT TEOPETUUECKH BO3MOYKHOTIO.

MexnpeAMETHBIE CBSI3U.

Peanuzanus MexXnpeIMeTHBIX CBA3€il Mmpu u3ydeHuu opranmdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Y€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaKk U
HNOHSITUN, IPUHATBHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHATHUSA. SIBICHHE, HAYYHBIH (aKT, TUIOTE3a, TEOpH,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukanus, HaOIOJeHHE, HU3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJICJIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEUIECTBA, (PM3MYECKHUE BEIHYHHEI,
€IMHULIbI U3MEPEHUs1, CKOPOCTb, SHEPIHs, Macca.

buonorus: kierka, opranusM, SKocuctema, ouocdepa, MeTabonmu3M, HaCIeICTBEHHOCTD,
aBTOTPOGHBIA W TETEPOTPOQHBIN THUN NUTaHUSA, OpokeHHe, (HOTOCHHTE3, HIbIXaHHE, OeKH,
YIJI€BOJIbI, dKUPbI, HYKJIEUHOBbIE KUCIOThI, (DEPMEHTBHI.

['eorpacdusi: mone3Hpie UCKOMaeMble, TOTLIHUBO.

TexHOoNorus: NUIIEBbIE MPOAYKTHI, OCHOBbI PAllMOHAIIBHOTO MTUTAHUS, MOIOIIUE CPEACTBA,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopernyecKkue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 31eMeHT. M3otonel. CTpoeHue 3IeKTPOHHBIX
000JI04EK AaTOMOB, KBAHTOBbIE 4YHCJIA. DHEPreTUYECKHE YpPOBHHU M MOJYpPOBHU. ATOMHbBIE
opburanu. Knaccudukaius XUMUYECKHX dneMeHToB (S-, p-, d-, f-anementsr). Pacnpenencuue
AJIEKTPOHOB IO ATOMHBIM OpOMTAIsAM. OJIEKTPOHHBbIE KOH(UIypalMM aTOMOB 3JIEMEHTOB
NEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpallMi HOHOB. DIEKTPOOTPULIATEIHHOCTb.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucremMa XUMHUYECKUX dieMeHTOB [[.M.
MengeneeBa. CBA3p NEpUOAMUYECKOTO 3akoHAa M llepuoanueckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymmaM u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMmuueckasi CBsA3b. BUIbl XMMUYECKON CBS3M. KOBAJICHTHAs, MOHHAs, METAJUINYECKas.
Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBsSI3U: OOMEHHBIM M JOHOPHO-aKUENTOPHBIA. DHeprus
U JuIrHA CBA3H. [IomspHOCTB, HANIPaBIEHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOU CBsI3U. KpaTHble
cBs3u. Bogopoanas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOIECUCTBUS.



BaneHTHOCT, M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYpPBI
MOJICKYJT C MX TEOMETPHYCCKHM CTpocHHeM (Ha MpHMepe COCIAMHCHHU AJIEMEHTOB BTOPOTO
Nepro/Ia).

IIpeacraBnenne O KOMIUIEKCHBIX —coequHeHusX. (CocTaB KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTelb, JIMTaHAbl. 3HAUY€HHWE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHOW XHUMUHU.

BemectBa MONEKYJISPHOTO M HEMOJEKYJSPHOIO CTPOCHUS. THIBI KPUCTAJUIMYECKHX
peérok (CTPyKTyp) ¥ CBOWCTBA BEIIECTB.

[TonsiTue o nucnepcHebIx cucteMax. VictuHHble pacTBOpsl. [IpencraBienrne o KOIOUIHBIX
pactBopax. CrmocoObl BbIpaXCHHsI KOHIICHTPAIMU PACTBOPOB. MaccoBas JOJis BEIIECTBA B
pacTBope, MOJSIpHas ~ KOHUEHTpaius. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMocTh. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIATypa HEOPraHHMYECKUX BeUIeCTB. |pHBHAIbHbIC Ha3BaHUS
OT/IENIbHBIX MPEJICTABUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccugukanus XuMU4eCKUX peakiyii B HEOPTaHUIEeCKOW U OPraHuIeCKON XUMHH. 3aKOH
COXpPaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS U NPEBPALLEHUS] YHEPTUM HPH XUMHUYECKUX
peakiusx. TernoBbie 3)PEeKThl XUMHUUECKUX peakuuil. TepMoXuMHUuecKue ypaBHEHHS.

CKOpoCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IHYHbIX (PakTopoB. 'oMOreHHbIE
U TeTeporeHHbie peakunu. Katanus u Kkaraau3aTopsl.

OOpatumbie u HeoOpaTHMble peakuuu. XuMUYeckoe paBHoBecwe. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. (DakTOphl, BIMAIOLME HA IOJIOKEHUE XUMHUYECKOTO PaBHOBECHS:
TEeMIIepaTypa, NaBJICHUE M KOHILIEHTPAIlMK BEIISCTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[TaTense.

Onekrponutnueckas guccouuanus. CuiabHble U cialble  AnekTponutbl. CTeneHb
auccormanuu. Cpena BOIHBIX PacTBOPOB: KUCJIOTHAsl, HEWTpasbHas, LIeao4Has. BoaopoaHslii
nokazareib (PH) pactBopa. ['maponus coneit. Peakiiun HOHHOTO 0OMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. OKUCIUTENb |
BOCCTaHOBUTENb. [Iponeccel OKHCIIEHHsT M BOCCTAHOBIIEHUA. BakHeillllne OKUCIUTENN U
BOCCTaHOBUTENH. MeTO] 3NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

OKCIEpUMEHTAIbHBIE METOABl HM3YYCHHUS BEIIECTB M WX TMPEBpAIICHUMN. pa3IOKEHUE
MepoKCcHaa BOAOPOJA B MPUCYTCTBUM KATAIM3aTOPa, MOJAEIH KPUCTAIMYECKUX PEIIETOK,
MpOBEJCHNE peakluii HOHHOTO OOMEHa, OIpeAeNeHHe Cpelbl PacTBOPOB C MOMOIIBIO
WHAMKATOPOB, U3yUYeHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKkiuu U
MOJIOKEHUE XMMUYECKOTO PABHOBECHS.

Heopranuyeckasi Xummus.

ITonoxxenue HemertaioB B Ilepuomuueckonl cucreme XUMHUYECKUX dieMeHToB JI.U.
MenzeneeBa U OCOOCHHOCTH CTpOeHUST UX aromMoB. Du3nueckue CBOWCTBA HEMETAIJIOB.
AJIOTpOIUS HEMETAIIOB (Ha MpUMepe KKCI0poa, cepbl, pocdopa u yriieposa).

Bomopon. Tlomydenne, ¢uznueckne M XUMHUYECKHE CBOWCTBA: PEAKIIMU C METAJIaMU U
HEMeTaJuIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupojie, cocoObl MomyueHus, GU3NYECKue U XHUMHUYECKUE
cBoiicTBa. ["asioreHoBOOPOIbI. BakHeHme KHUCIOPOACOEpKAIIUE COCIUHEHUS TajJOTeHOB.
JlaGopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYyUYEHUS TaloTeHOB. [I[pruMeHEeHNE TalloTeHOB U
UX COEIUHEHM.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBINIIEHHBIE CHOCOOBI MOJIYYEHHs] KUCIOPOA.
dusnueckue M XMMHUYECKHME CBOWCTBA M NPUMEHEHHE KHUCIOpoaa U o30HA. OKCUAbI H
TIEPOKCHU/IBI.

Cepa. Haxoxnenume B mpupoae, crnocoObl MOnydeHus, (u3nueckue U XUMHUYECKHE
csoiictBa. CepoBomopon, cyiabdumsl. Oxcun cepbi(1V), okcun cepui(VI). CepHrictas u cepHas
KHCIOTHI U uX coiu. OCOOEHHOCTHM CBOWCTB CEpHOM KHCIOTHL. IlpuMeHeHue cepbpl U eé
COCIMHECHU.

A3zor. Haxoxknenue B mpupojie, CHOCOObI TMOJMy4YeHHS, (PU3NYECKHE H XUMUYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbpl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCJIOTHL. [IprMeHeHHe a30Ta M €ro COeIUHEHUH. A30THBIC
yIoOpeHus.

®ochop. Haxoxxaenwe B mpupoje, CHocoObl ModyudeHus, (GuU3MYecKue U XUMHYECKHEe
cBorictBa. Dochuaer u dochun. Oxcuasl ¢ocdopa, dochopHas kuciaora U €€ COJH.
[Tpumenenne dochopa u ero coeaunenuii. @ochopHbie yI00peHUS.

VYraepon, HaxoXAeHHWE B MpHpoJe. AJUIOTporHbIe Mogudukanmuu. Dusnyeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BeEHIeCTB, 0OpasoBaHHBIX yriiepogoM. Oxcun yriepoaa(ll),
okcuna yraepona(lV), yronpHas kucimorta W e€ CoNd. AKTHBUPOBAHHBIA Yrojb, aacopOLus.
Oynnepensl, rpadeH, yriaepogHsle  HaHOTpYOku. [IpuMeHeHWEe MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSAMHEHHH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl moidyueHus, Gpusndeckrue U XUMHYECKHE
coiictBa. Okcua kpemuusi(1V), kpeMHUEBas KUCIIOTa, CUIIMKATHI. [I[pUMEHEHHEe KPEMHHS U €ro
coenaunaenuii. CTEKII0, ero MojJy4yeHne, BUIbI CTEKIIA.

[Tonmoxxenne MeTayioB B [leproandaeckoil cucTreMe XUMHYSCKHUX dJIeMEHTOB. OCOOCHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0YeK aTOMOB MeTalioB. O0mue ¢puznyeckue CBOMCTBA METAJLIOB.
[Tpumenenue MeTanaoB B ObITY U TexHUKE. CIIIaBbl METAIIJIOB.

ONEeKTPOXUMHUYECKUH psiA  HampspDkeHuid MertamioB. OOmme crnocoObl  MOJyYeHUs
METAJUIOB. THAPOMETAILTYPTHsl, MUPOMETAILUTYPIHs, deKTpoMeTauryprus. [loHsATHE 0 KOPpO3UH
MeTau1oB. CriocoObl 3aIUThl OT KOPPO3HUH.

OObmas xapakrepuctika MetaiuioB |A-rpynmnel [lepuonuueckoil cucTeMbl XMMHYECKUX
aneMeHToB. HaTpuil u xanuii: nonydyenue, Gpusndeckre U XMMHUECKHE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCTUHECHUH.

OO6mas xapakrepuctuka MeTauioB ||A-rpynnsl [leproandeckoit cucTeMbl XMMHYECKHX
3JIEMEHTOB. Maruuii M KajublMid: TMosyuyeHue, (U3NYEeCKHe M XUMHUYECKHE CBOMCTBA,
NpUMEHEHHE TPOCTHIX BEIIECTB U UX CoeMHEHUH. JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHeHHS.

ANIOMHHUI: TIONy4eHHe, (U3NYECKHe U XUMHUYECKHE CBOWCTBA, NMPHUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeJuHeHuil. AMQOTepHbIe CBONCTBA OKCHAA M TUIAPOKCHJA aFOMUHUS,
THJIPOKCOKOMITIEKCHI aTFOMUHHUS.

OOmiass xapakrepucTuka MeTauioB mobounbix moxarpymnn (B-rpymm) ITlepuomuueckoit
CHUCTEMBI XHMUYECKHX 3JIEMEHTOB.

dusnueckue U XMUMHUYECKHE CBOMCTBA XpoMa M €ro coeanHeHni. OKCUIIBI U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AMXpOMATHI, KX OKUCIUTEIbHBIC CBOWCTBA.
[Tony4yenne 1 MpUMEHEHHE XPOMa.

®u3nueckue MW XHMHMYECKHE CBOWCTBA MapraHila M €ro COeIWHEeHMH. Bakuelmue
coenunenus mapranna(ll), mapranma(lV), mapranna(VI1) u mapranma(VIl). Ilepmanranar kamws,
€ro OKUCIIUTENIbHBIE CBOMCTBA.



DuU3nYECKUe U XUMUYECKUE CBOMCTBA JKeJle3a U ero coequHEeHU. OKCUIbI, TUAPOKCUIBI U
coxu xene3a(ll) u sxeneza(lll). [lonydeHne u npuMeHEHUE KeJe3a U €ro CIUIABOB.

Dur3nYeCKUe U XUMUYECKUE CBOMCTBA MEJIU U €€ coeAuHeHuil. [lonydeHre u npuMeHeHue
MEIU U €€ COeTUHEHNH,

[{usk: nomyuyenue, Gpuznyeckre U XUMHUYECKHE CBOMCTBA. AM(pOTEpHbIE CBOWCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne [IUHKA U €ro COeqUHEHUN.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHMs] BEUIECTB M UX [PEBpAIlCHUN: H3ydeHUE
0o0pa3loB HEMETaIoB, TropeHue cepsl, (ocdopa, xkeineza, MarHus B KHUCIOPOJE, H3ydCHHE
KOJUIEKIMA «MeTajulbl ¥ CIUIaBBI», B3aMMOJCKHCTBHE ILEJIOYHBIX M IIEI0YHO3EMEIBHBIX
METAJJIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAJIOB), B3aMMOJCHCTBUE LIUHKA U
JKeJle3a ¢ pacTBOpaMU KUCIIOT M ILEJI0OYEH, KAYECTBEHHBIE PEAKLIUA HA HEOPraHUYECKUE AaHUOHBI,
KaTHOH BOJOPOAA M KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE TMIPOKCUIOB ATIOMUHHUS U LIMHKA C
pacTBOpaMM KHUCIJIOT U IIEJIOYEH, PEUICHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM «['aoreHs»,
«Cepa u e€ coeuHEHH», «A30T U Pochop U UX COeAUHEHUS», «MeTalIbl TIABHBIX MOATPYIII»,
«Meranibl TOOOYHBIX HOATPYIIII».

XuMHMSA U )KU3HbD.

Ponp xumun B o0ecrieueHUH yCTOWYMBOIO pa3BUTHUs yesnoBedecTBa. [loHATHE O HayuHBIX
METOAAX IIO3HAHMS M METOJNOJIOTMM HAydHOIro uccienoBaHus. HaydHble DpHHIUIEBL
OpraHM3aly XUMUYECKOro NMpou3BoAcTBa. [IpoMbllieHHbIE CIIOCOOBI MMOJIYyYEHHS BayKHEHIIINX
BelecTB (Ha MpUMepe MPOU3BOJCTBA aMMHUAKa, CEPHON KHUCIIOTHI, MeTaHouia). [IpoMbIlIeHHbIC
CHoco0bl MOTYYEHHUSI METAJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolle cpeabl u
ero nociueactsusd. Posb xumuu B 00ecrieueHuN SHEPreTHIecKoi Oe30MacHOCTH.

XuMHus W 300pOoBbe 4YenoBeka. JlekapcTBeHHble cpenctsa. [IpaBuia MCHonb30BaHUA
JIEKapCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3sBUTHH MEIULIMHBL.

XuMUS MULIM: OCHOBHBbIE KOMIIOHEHTBI, MUIIEBbIE 100aBKU. Poib Xxumun B o0ecrieyeHUn
MUIIEBON OE30MaCHOCTH.

Kocmernueckue u mapgromepnsie cpeactBa. beitoBas xumus. IlpaBuna GezomacHoro
UCTIOJIb30BAaHUS MpenapaToB OITOBOM XMMHUU B IIOBCETHEBHON KU3HH.

XUMUsI B CTPOUTEIHCTBE: BAKHEHIIINE CTPOUTEIIbHBIE MaTepUalibl (LIeMEHT, OSTOH).

XuMus B celnbCKOM X03siiicTBe. OpraHnyeckrue 1 MUHEpaibHble YIOOPEHMUS.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KpackH, CTEKJIO, KepamMuka. MaTtepuasl
JUIsl 3eKTpoHUKU. HaHoTexHomorum.

PacuérHble 3anaun.

Pacuérsl: mMacchl BemiecTBa MM 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEHIECTB, Macchl (00bEMA, KOIMYECTBA
BEII[ECTBA) MPOJIYKTOB PEAKIMH, €CIH OJHO M3 BEIIECTB MMeeT mpuMecd, Macchl (00béMa,
KOJIMUECTBA BEIECTBA) MPOAYKTA PEaKIMH, €CIM OJHO M3 BELIECTB JAaHO B BHUIE PAacCTBOpPA C
onpeAes€HHON MacCOBOM JOJEH PAaCTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM W MOJISIPHOMU
KOHLICHTpAllUM BEIIECTBA B PAacTBOPE, MOJIM BBIXOJA IMPOAYKTa PEAKIHH OT TEOPETUUYECKH
BO3MOKHOTO.

MexIpeamMeTHBIE CBSI3H.

Peanuzamus MeXIpeaMeTHbIX CBA3€H MpU U3ydeHUH 0oOIIel U HEOPraHU4eCKOW XUMHH B
11 xmacce ocyliecTBIsSeTCS Yepe3 UCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHUH,
TaK U NOHSTHUH, IPUHATHIX B OTEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO0mue ecTecTBEHHO-HAyYHbIE TMOHSATHS. SBICHHE, HAy4YHBIH (akT, Trumoresa, Teopus,
3aKOH, AaHalu3, CHHTE3, KiIaccuukamnms, TMEePUOAUIHOCTh, HAONIOICHUE, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICJIb, MOJICIIMPOBAHUE.

®dusnka: martepus, MUKPOMHUDP, MaKpOMHUP, aTOM, 3JEKTPOH, IPOTOH, HEHWTPOH, HOH,
W30TOIBI, PaTUOAKTUBHOCTh, MOJIEKYJIa, DHEPreTHYECKHH ypOBEHBb, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBA, WICAIBHBIA ra3, (U3NYECKUE BEIUYHMHBI, CIUHUIIBI
U3MEPEHHUSI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kieTka, oOpraHm3M, OJKocucTtema, Owuocdepa, MeraboM3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, MXHUPBI, YIIEBOABI, HYKICUHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOIAEMBIE, TOTUINBO, PECYPCHI.

TexHomorus: XUMHYECKasi POMBIIINICHHOCTh, METAJUTYPTUsl, CTPOUTEIbHBIE MaTEPHAIIHI,
CEJIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, THIINEBAs IPOMBIIIUICHHOCTh, (papMameBTHYECKas
MPOMBIIIUICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YTI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

B cooTrBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa <«XUMHSI» Ha YpOBHE CpEIHEro o0mero oOpa3oBaHUS
BBIJICTICHBI CJICAYIOIINE COCTABISIOIINE. OCO3HAHNE OOYYarOUIMMUCS POCCHHUCKON TPayKIaHCKOM
UJICHTUYHOCTH, TOTOBHOCTH K CaMOpPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOMPEACICHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOyYaromuxcs
PYKOBOJACTBOBATLCA IPUHATHIMU B O6IJ.I€CTBC npaBujiaMu U HOpMaMHU MOBCACHUS, HAJINYUC
IPaBOCO3HAHUSI, YKOJIOTUYECKON KYJIBTYPBI, CIOCOOHOCTh CTaBUTh LENU U CTPOUTH KU3HEHHBIC
TUTAHBIL.

JluyHOCTHBIE pe3yNabTaThl OCBOEHUS MpeaAMeTa «XUMUS» OTpaxaroT cHOPMHUPOBAHHOCTH
OTIBITA TIO3HABATEIFHON M MPAKTUYECKOH JEATEIBHOCTH O0YYaIOUIMXCS B TPOIIECCE peaTi3auu
00pa3oBaTEIILHOMN JIESTEIBHOCTH.

JIMYHOCTHBIE PE3yNBTaThl OCBOCHHS NpeaMeTa «XUMHS» OTPaXaroT cHOPMHUPOBAHHOCTH
OTIBITA TIO3HABATENFHON M MPAKTUYECKOH JEATEIBHOCTH O0YYaIOUINXCS B TPOIIECCE peaTi3aliu
00pa30BaTeNbHON JACSITEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpakaIaHCKOro BOCIHUTAHUS:

OCO3HaHUsI 00YYAIOMIMMHKCS CBOMX KOHCTHTYLMOHHBIX ITPAaB M 00S3aHHOCTEH, YBOKEHHS K
3aKOHY W TIPABOTIOPSIKY;

MNpEaACTaBJICHUA O COIUAJIIBHBIX HOPMAaxX M IIpaBUJIAX MEKIMYHOCTHBIX OTHOIIICHUM B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW JIESATEIBHOCTH NPHU CO3JaHUU Y4eOHBIX IPOEKTOB,
PEIICHNN y‘-IC6HI)IX U IIO3HABATCJIbHBIX 3a1a4, BBIIIOJTHCHUHN XUMHUNYCCKUX BKCHCpI/IMeHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS], JIOTUKY U apIyMEHTHI JIpyTHX
IpY aHAJIN3€ pa3IMYHBIX BUJOB YU€OHOH NesATETbHOCTH;

2) IATPHOTHYECKOT0 BOCTTUTAHMS

OEHHOCTHOI'O OTHOIICHHA K MHCTOPUYCCKOMY H HAY4YHOMY HAaACJICIUIO OTEYECTBEHHOM
XUMUH,

YBa)KEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUU U NMPAKTHUECKOTO MPUIOKESHUS
XMMMH, OCO3HaHHMsS TOTO, YTO JaHHBbIE HAyKM €CThb pe3yJbTaT JUINTENIbHBIX HaOII0AeHuH,
KPOMOTIIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yLIéHI)IX n HpaKTI/IKOB;

UHTEpeca M TI03HABATEIIbHBIX MOTHBOB B TMIOJIyY€HHH | TOCIEIYIOMEM aHallu3e
UH(POPMALIUHU O EPEIOBBIX TOCTHKEHUSAX COBPEMEHHOM 0T€UeCTBEHHONW XUMUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS :

HPABCTBCHHOI'O CO3HAHUsA, S THYECKOTO MOBEACHUS,

CHOCOOHOCTH OLCHUMBATh CHUTyallud, CBA3AHHBIE C XHMHWYCCKUMH SABJICHUAMU, U
NPUHUMATh OCO3HAHHbBIE PELICHHs, OPHEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

T'OTOBHOCTH OIICHUBATH cBOE IMOBECACHHUE H IIOCTYIIKKM CBOHX TOBapI/IH_Ieﬁ C HO3HHI/Iﬁ
HPABCTBCHHLIX U ITPAaBOBBIX HOPM U C y‘—IéTOM OCO3HaHUA HOCHe}ICTBI/Iﬁ HOCTyrIKOB;

4) popMuPOBaHNSA KYJIBTYPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAMMOCTH
OTBE€TCTBECHHOI'O OTHOIICHUS K CO6CTBGHHOMY CbI/ISI/I‘-IeCKOMy " IICUXUYCCKOMY 3H0pOBBIO;



coOoIeHnsT TpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIBbHOCTH,

MOHUMAHUS 1IEHHOCTU TMPaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO M )KM3HU JIIOJICH;

OCO3HAHMS IOCICACTBUN M HEHPUATHS BPEAHBIX HpUBbIUEK (YIMOTPEOJIEHUS alKOIOJ,
HApKOTUKOB, KypEeHUSI);

5) TPy10BOT0 BOCTIMTAHUSI:

KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOW JIESITEIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKON U APYTHX BHJIAX ACATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad COLMAIbHOU
HAMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOPEecCHuidl pa3IMdHOTO Pojia, B TOM YHUCJIEC Ha
OCHOBE MPUMEHEHHS MTPEAMETHBIX 3HAHUM 110 XUMUH,

YBaXXEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYI0BOM JACSITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHIMBHUAYaJbHON TpPAaeKTOPUU OOpa3oBaHUs,
Oynymeil mpodeccuu U peanusalnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U TTOTPEOHOCTEH OOIIECTRa,;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11€J1eCO00Pa3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHUS
JKU3HU Ha 3eMie;

MMOHUMAaHUS TII00aJTLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM, BIMSIHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COMAIILHOW CPEIBI;

OCO3HAHUsI HEOOXOAMMOCTH MCIIOJIB30BAHUS JOCTHXKCHUN XUMUU JJISI PEIICHUS] BOIIPOCOB
paIrMoOHAIBHOTO MPUPOJIOIIOIB30BAHUS;

AKTUBHOTO HETPUSATHS NEHCTBUI, MPUHOCSAIIMX BpE] OKPYXKAIOLIEH MPUPOAHON cpeje,
YMEHUS MPOTHO3UPOBATH HEOJIATOMPUSTHBIC SKOJOTUUECKHE TOCIEICTBUS MPEIPUHUMAECMBIX
JIEMCTBUM M NPEJOTBPAILATH UX;

HaJU4Msl PA3BUTOTO SKOJOTMYECKOTO MBIIUICHHS], 3KOJOTMYECKOW KYJIbTYphl, OIbITa
JEATETbHOCTH  SKOJIOTMYECKOW HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIHHOM, KOMMYHUKATUBHOU U COIMATIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(hoOuH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTHUA HAyKU U
00LIECTBEHHON NPAKTHUKH;

MOHUMAaHUS CIeNUPUKA XUMHH KaK HayKkd, OCO3HaHUs e€ ponu B (OpMUpPOBAHUU
paIoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH U
pereHr ITpodIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW NMBIJIM3AIMU. B €€
TYMaHHUCTUYECKOW HAIMpPaBICHHOCTH M BAXKHOW POJNM B CO3AaHMM HOBOW 0a3bl MaTepHalbHOM
KYJIBTYPBI, B pEHICHUH ITO0ATBHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
DHEPTreTUYECKOW, THIIEBOM U DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIUHBI,
o0ecrieueHnH yCIIOBUM YCIIEITHOTO TPY/la M SKOJOTUYECKH KOM(POPTHOM KU3HU KAXKJIOTO WICHA
o0IecTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIH30BATh MOJTyYaeMble 3HAHUS IS



aHaM3a W OOBSICHCHHS SIBJICHHHA OKPY)KAIOIIETO0 MHpPAa M MPOUCXOIAIIMX B HEM HM3MCHCHHH,
YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKTFOUCHUS HA OCHOBE HAyYHBIX ()aKTOB U MMEIONINXCS JaHHBIX
C IIEJIBIO MOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCIOJIb30BaTh XMMHUYCCKUE 3HAHMS JIJISl PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HECHHBIX CHUTYaIIHSIX ;

WHTEpeca K MO3HAHUIO, HCCIICI0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENPEpPBIBHOMY OOpa30BaHHWIO U CaMOOOpa30BaHUIO, K
AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAaHMH 110 XHMHH B COOTBETCTBUH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pa3IuuyHbIXx chepax mpodecCHoHaTBHOU
IESITEILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ybTaTbl OCBOEHHUSI MPOrpamMMbl IO XUMHHM Ha YpPOBHE CPEIHETrO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA MEXAUCHUILIMHAPHBIC
(MexrnpeMeTHbIe) O0ICHAYYHBIC MOHATHS, OTPAXKAIOIINE [[EIOCTHOCTh HAYYHOU KapTHHBI MUPA
U crie(uKy METOJIOB MO3HAHHMS, UCIIOB3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
SHEprus, sIBICHUE, NPOLECC, CUCTEMa, HaY4HbIH (aKT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHsl, HCCIICIOBAaHNE, HAOIIOICHNE, H3MEPEHHE, IKCIIEPUMEHT U JPYTue);

yHUBEpCalbHble  y4deOHble  JeiicTBHs  ([O3HABaTeNbHbIC,  KOMMYHHKATHBHBIC,
peryisTuBHbIe), oOecrneunBaromue (opMupoBaHHE (DYHKIMOHAIBHOW TIPAaMOTHOCTH U
COLIMAJIbHOM KOMIIETEHIIUHN 00y4aroImuxcs,

CHOCOOHOCTh  OOYYAlOLIMXCS ~ HMCIOJB30BaTh ~ OCBOCHHBIE  MEKIAMCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCalbHble yueOHble ACWCTBUS B I103HABaTEIbHOM H
COLIMAJIBHOM MPAKTHUKE.

MeranpeamMeTHble pe3yibTaThl OTPAXKalOT OBJIAJICHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
MI03HABATEIHHBIMHA, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JCHCTBUSIMH.

ITo3HaBaTebHbIE YHHBePCATbHbIE YUeOHbIE AelicTBUS

1) 6a3oBbIe JJOrHYecKHe JIeHCTBHUS:

CaMOCTOSITENTLHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIpEeIeNATh LENH JAeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH WX JOCTHKEHHS,
COOTHOCHTD PE3YJIbTAThl ACATCIIBHOCTU C IOCTABJICHHBIMHU LECIIMU,

HCIIOJIB30BaTh IIPH OCBOCHHUU 3HaHUHU HpI/IéMBI JIOTUYECCKOT'0 MBIIIJICHUSA. BBIACIATH
XapaKTepHble TPHU3HAKK TOHSATUH W YCTAaHABIMBATh WX B3aUMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIIINE OHATHS JIJIsl OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBJICHUH,;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUUN TJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIIICCTB U XUMHNYCCKUX peaKI.[PIfI;

YCTaHABJIMBATH MPHYIUHHO-CICACTBCHHBIC CBA3U MEXKIAY N3YyUaCMbIMU SBJICHUSIMU,

CTPOHTH JIOTUYECKHE PpACCYXJCHUS (MHAYKTHUBHBIC, JCAYKTHUBHBIC, [0 aAHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PAaCCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BEIBOAbI U 3aKJIFOUCHUS,

IMPUMCHATE B MPOHECCEC MO3HAHUA HCIOJb3YEMBIC B XUMUW CHUMBOJIMYCCKUC (3HaKOBBIe)
MO/IEJH, PEOOPA30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHUN 3HAK (CUMBOJI) 2JIEMEHTAa,



XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuuu — TpU pPELICHUH Y4eOHbIX
MIO3HABATENIbHBIX M NMPAKTUYECKUX 3a7ad, NPUMEHATHh HAa3BaHHBIE MOJEIIBbHbIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3Y4aEMbIX BELIECTB U XUMUUECKHUX PEAKIIUM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHA:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLUM;

dopMynHMpoBaTh IETM M 3aJadd  HMCCIEIOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(POPMYITMPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKJIEHUII,

BIA/JICTh HABBIKAMH CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEICHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIecca, CaMOCTOSTEILHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMyInpoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIHLHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUSA, COCTABIAT OOOCHOBAHHBINH OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIIEOBATEIBCKON W MPOEKTHOH JEsTEIbHOCTH,
IPOSBIATh CHOCOOHOCTh M TOTOBHOCTb K CAMOCTOSTEIBHOMY IIOMCKY METOJAOB pEILEHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) padora ¢ uHpopMaHeii:

OPHEHTHPOBaThCS B PA3IMYHBIX HCTOYHHMKAX WHPopMaimu (Hay4yHO-TIOMyJIsIpHAsS
JUTepaTypa XUMHYECKOTO COJIEpXKaHWs, CHpaBOYHbIC mocoOus, pecypcbl HMHTepHera),
aHAJM3UpPOBaTh MH(POPMALMIO pPA3IMYHBIX BHJOB M (QOPM MpEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEITPOTUBOPEYUBOCTD;

(GopMyJIMpOBaTh 3ampochl U NPUMEHATH pa3IUYHblE METOAbl IpPHU IOUCKE U OTOOpe
uHpOpMaLKK, HEOOXOIMMOH IS BBITIOJIHEHHS YIeOHBIX 3a/1a4 ONPeaeIEHHOTO THIIA,

npruoOpeTaTh ONBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITEIILHO BBIOMpATh ONTHUMAaIbHYIO (hopMy mpejcTaBieHus UHGopMmanmu (CXeMsl,
rpaduKH, IMarpaMmbl, TaOJIHIbI, PUCYHKH U JIPYTHE);

UCTOJIb30BaTh HAyYHBIH $3bIK B KadyecTBE CpEACTBAa INpU paboTe € XUMHYECKOH
uHbOpMAIMEl: TPUMEHATh MEXKIpeAMEeTHbIe ((U3MYeCKUe M MaTeMaTHYeCKUE) 3HAKH |
CUMBOJIBI, (hopMyIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPECACTBA HATJIAJHOCTH.

KoMMyHuUKAaTHBHBIE YHHBepcaJlbHble Y4eOHbIe 1elCTBHA:

3aJ[aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOI TEMbI B XOJI¢ JUaiora u/Uiak JUCKYCCHH,
BBICKA3bIBATh UJICHU, CbOpMy.]'H/IpOBaTB CBOH npeﬂnomeHm{ OTHOCUTCJIBbHO BBITIOJIHCHU A
MPEJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C NPE3CHTALMEN Pe3yJbTAaTOB IO3HABATEIBHOM JEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPH  BBINOJHEHUHM XHMHUYECKOIO
OKCIIEPUMEHTA, TPAKTHYECKOW pabOThl 1O HCCIAEAOBAHUIO CBOMCTB H3y4ae€MbIX BEIIECTB,
peanu3anuu y4eOHOTO TpoekTa, W (OPMYIHPOBATH BHIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJICTOBAHHM MyTEM COTTIACOBAHMS MO3ULIMI B X0O€ 00CYXKICHUS U OOMEHA MHCHHUSIMH.



PeI‘yJIﬂTI/IBHI)Ie YHuBEpPCAJIIbHLIC yqeﬁnble JeHCTBUA

CaMOCTOATENIFHO IIIAHUPOBATh U OCYIIECTBISTH CBOIO MO3HABATEIbHYIO AEATEIHHOCTS,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeJiaraéMblii alTOPUTM JIEHCTBHI NPU BBIMOJHEHUH YYEOHBIX M HCCIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CIIOCOO MX pEIICHHs ¢ YUETOM MOIYYEHUS! HOBBIX 3HAHHUH O
BEILIECTBAX U XUMUYECKUX PEaAKIMIX;

OCYILECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEMETHBIE PE3YJIbTATHBI

[IpeameTrHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbl IO XMMHU Ha YriIyOJEHHOM ypOBHE Ha
YpOBHE cpenHero odmiero oOpa3zoBaHUs BKIIOYAIOT crieruduyeckue ais yueOHOro npeamera
«XUMHSI» HAaydHbIE 3HAHHS, YMEHHUS U CIOCOOBI JEHUCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI I€ATEIbHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHUS U NPHUMEHEHUIO
3HAHUW B Pa3IMYHBbIX Y4YEOHBIX CHUTyallUsIX, a TAKXXE B PEAIbHBIX >KU3HEHHBIX CHUTYaLUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHM HMpPEAMETHBIE PE3YyJIbTATHI MPEACTaBICHBI IO
ro/iaM U3y4eHus.

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHMH OPraHUYECKON XUMHHU B
CUCTEME €CTECTBCHHBIX HAyK M €€ PO B OOSCIICUCHUH YCTOWYMBOTO PA3BUTHS USIIOBEYECCTBA B
peuieHuu MmpooJieM PKOJOTHYECKOM, SHEPreTUUeCKOW M TMHUIIEBON 0€30MacCHOCTH, B Pa3BUTHHU
MEIMIIMHBI, CO3JaHHH HOBBIX MAaTEpPHaliOB, HOBBIX MCTOYHHUKOB HHEPrHH, B OOECIEUYECHUU
paIoHaIBHOTO TPUPOIOTIONL30BaHUS, B (DOPMUPOBAHUHM MHUPOBO33PEHUSI M OOIIEH KyIbTYpHI
YeloBeKa, a TaKKe OJKOJOTHYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO H
MPUPOIHOM Cpese;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIIHe
NOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIpO M 3JEKTPOHHas o00ojoYka atoma, S-, p-, d-
aATOMHBIC OpOWTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMSI aTOMa, THOPHIW3ANNS aTOMHBIX
opOuTanel, WOH, MOJEKYyNa, BaJCHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKasl CBS3b, MOIIb, MOJIIpHAas Macca, MOJISIPHBIA OO0BEM, YIJIEPOAHBIN CKeNerT,
GyHKIMOHATBHAS TPYIA, PaavKai, CTPYKTypHbIe GopMyinsl (pa3BEpHYTHIC, COKpAIIEHHBIE,
CKEJIETHBIC), HM30MEpHUs CTPYKTYypHas M MPOCTPAHCTBCHHAas (reoMeTpHuecKasi, ONTHYECKas),
U30MEpBI, TOMOJIOTHUECKUH psii, TOMOJIOTH, YIJI€BOJOPOJbI, KHUCIOPOA- M a30TCOJIEpIKAIIIe
OpraHWYECKHe COCTUHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COCJIMHEHUSI; TEOPHUH, 3aKOHBI (mepuoandeckuii 3akon J[. M. MeHaeneeBa, Teopusi CTPOCHHUS
oprannueckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHCHHMsST W TPEBPAIICHUS DHEPTUU MPH XUMHUYCCKUX pPEaKIuAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUSA, JICKAIIHNE B OCHOBE MOHWMAaHUS
OPUYUHHOCTA W CHCTEMHOCTH XHUMHYECKHX SBJICHH; TMPEACTABIECHUS O MeEXaHH3Max
XUMUYECKHX  pEaKIHid, TEePMOJWHAMHUYCCKUX ¥ KHHETHYSCKUX 3aKOHOMEPHOCTSX UX
NPOTEKaHUs, O B3aMMHOM BJIMSHHH aTOMOB M TPYIIIT aTOMOB B MOJEKyJaX (MHIYKTHBHBIA H
me3oMmepHbiil 3 dektsr, opueHtanTel | u |l pona); dakTonsoruueckue CBeICHUS O CBOMCTBax,
cocTaBe, MOMyuYeHUHU U 0€30MaCHOM MCIOIB30BaHNN BAKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY



U TPAKTHYECKOM JESITeTbHOCTH YeNOBeKa, OOIMMX Hay4YHBIX MPUHLIUIAX XUMHYECKOIrO
npou3BojCTBa (Ha IpUMepe IPOU3BOICTBA METaHOJIA, TIepepaboTKu HeDTH);

c(OpPMHPOBAHHOCTh YMEHHUN: BBISBIATH XapaKTepHbIC MPU3HAKH MOHSATHIA, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHATHUS [IPU OMUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUUISl COCTABIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUIECKUX BEIECTB;

COCTaBIISITh ypaBHEHUS XMMHMUYECKUX pEaKUMid U pacKpblBaTh HMX CYUIHOCTB!
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN IOCPEICTBOM COCTABJIEHUS  AJIEKTPOHHOIO
OamaHca ATHX peaklud, pPEeakIuii HMOHHOTO OOMEHa IyTEM COCTaBICHUS WX TOMHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUI],

U3rOTaBIMBATh MOJEIH MOJEKYJl OpPraHMYeCKUX BEHIECTB [UIsl WUIIOCTPAllUU UX
XUMHUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUM: yCTaHABIUBATh IPUHA/IEKHOCTh U3YUEHHBIX OPraHUYEeCKUX
BEILECTB 10 MX COCTaBY M CTPOCHHUIO K ONPEACIEHHOMY KIacCy/TpyIine COeTMHEeHUH, 1aBaTh UM
Ha3BaHusA 10 cucteMmatnueckoil Homenknarype (IUPAC) u npuBoauTh TpHUBHATIbHBIC Ha3BAHUS
JUIL  OTHCNBHBIX TPEICTABUTENCH OPraHWYeCKUX BEIIECTB (ITWIICH, AalleTUIICH, TOJYOI,
[JIMIEPUH, STWICHTIUKONb, (eHosn, (opManbaeruy, aueTaabAerh, AaleToH, MypaBbUHAS
KHUCJIOTA, YKCYCHas KHCJIOTAa, CT€apHUHOBAas, OJIEMHOBAs, MajJbMUTHHOBAs KHUCIOTHI, TJIMIIMH,
aJIaHWH, MaJIbT03a, PPYKTO3a, AHUIMH, TUBUHUII, U30TIPEH, XJIOPONIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BUJ XUMHUYECKOH CBA3M B OpPraHUYEeCKUX
coeinHEeHUsX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U M-CBSA3b, BOJAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSATH IOJOXKEHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeiectB A. M. bytiepoBa st 00bsicCHEHUS! 3aBUCMMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOCHHS,

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu30BaThb COCTaB, CTPOEHHE, (UINYECKUE U
XMMHMYECKHE CBOMCTBA TUITUYHBIX MPEJCTaBUTENIEH pPa3IMUHBIX KJIACCOB OPIraHUYECKUX BEIECTB:
QJIKaHOB, LMKJIOAJKAHOB, AJKEHOB, AJKaJWECHOB, AJKUHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIIUPTOB, AJlbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHECHUI 1 aMUHOB, aMUHOKHUCIIOT, OSITKOB, YIIIeBOJ0B (MOHO-, I- U TOJIMCAXapHUJIOB),
WUIIOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXKIY HHMHU YpPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHMYECKHX PEaKLUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyT,

c(OpMUPOBAHHOCTh YMEHHS TMOATBEPXKAAaThb Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYeCKHX COEIUWHEHUI OT KpaTHOCTH W THIA
KOBAJICHTHOH CBsI3U (G- U T-CBS3M), B3AUMHOTO BIIUSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJICKYJIax;

c(OPMHUPOBAHHOCTh YMEHHsSI XapaKTE€PU30BaTh HCTOYHHMKH YIJIIEBOAOPOAHOTO ChIPhS
(HedTh, MPHUPOIHBII Ta3, yrojib), CHOCOOBI €ro mMepepaboTKH W MPAKTHYECKOE MPUMEHEHUE
IPOAYKTOB MEpPepaboTKH;

c(OPMHPOBAHHOCTh BJAJICHUS] CHCTEMOW 3HAaHUM O eCTeCTBEHHO-HAYYHBIX MeETOoax
NO3HAaHUS — HAONIOACHUH, W3MEPEHHH, MOJCIMPOBAHUH, OSKCIEpPUMEHTE (pealbHOM |
MBICIICHHOM) M YMEHHSI IPUMEHSATh 3TH 3HAHHUS;

c(OpMUPOBAHHOCTh ~ YMEHMSI IPHUMEHATb OCHOBHBIE  OINEpAallMd  MBICIUTEIbHOU
NEeSTeIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O000OIeHHe, CHUCTeMAaTH3alluio, BbISBICHHUE
IIPUUYMHHO-CJIEICTBEHHBIX CBA3EH — /I U3yUEHUs CBOICTB BEILIECTB U XUMHUYECKUX PEaKLIUK;



c(OpMUPOBAHHOCTh YMEHUM: BBISBIISATH B3AUMOCBS3b XUMUYECKUX 3HAHUN C TOHSATUSIMU U
OpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX IIpEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAaHMSI CYIIHOCTH MAaTEpUaJIbHOTO €JUHCTBA MHUpA, WCIOJIb30BAaTh CUCTEMHBIE 3HAHUS IO
OpPraHUYECKON XUMHUU i1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-
Hay4HYIO [IPUPOLY;

c()OPMUPOBAHHOCTh YMEHHI: TPOBOAWTH PACUYETHl IO XUMHYECKHM GOopMyliaM H
YpaBHEHUSIM XUMHUYECKUX PEaKIUH C HMCIOJIb30BaHHEM (HU3MUECKHX BelMuuH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPH3YIOIIUX BEIIECTBA C KOJWYECTBEHHOH CTOPOHBI:
pacuéThl O HAXOXKJICHUI0O XUMHUYECKON (hOpMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHYECKHUX 3JIEMEHTOB, MIPOAYKTaM CTOPaHUs, INIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(OpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIM3UPOBATH M OLIEHUBATH C MO3UIMN
9KOJIOTHUECKON 0e30MacHOCTH MOCJIEACTBUS OBITOBOM W TMPOM3BOACTBEHHOH JESATENbHOCTH
YeJIOBeKa, CBS3aHHOM ¢ mepepabOTKOM BeUIeCTB, HCMOJIb30BaTh IMOJYYCHHbIC 3HAHUS IS
MPUHATHSA TPAMOTHBIX pElIEHUHN POOIeM B CUTYaIIHMsIX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCTIIepUMEHT (TTOJTyYeHNE M U3YUCHNE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHbBIC PEaKIINU
YIJIE€BOJOPOAOB PA3JIMYHBIX KJIACCOB M KUCIOPOACOAEPXKAIIUX OPraHMYECKUX BELIECTB,
peILlICHHE OKCIePUMEHTAIBHBIX 3a7ad [0 pAClO3HABAHUIO OPraHMYECKHX BEIECTB) C
coOmo/ieHeM TpaBWiI  O€30MacHOTO  OoOpalieHust ¢ BemecTBaMH M Ja0OpaTOpHBIM
o0opyznoBanueM, (GOpMyIHUPOBaTh IENb HCCIEIOBaHM, IMPEACTABIATh B pa3lIudyHON (dopme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHUA:

coOnroaaTh IMpaBWila HKOJIOTMYECKU 1I€JIECO00Pa3HOr0 MOBENEHUS B OBITY M TPYJOBOMU
JIEATEIHOCTH B LIEJIAX COXPAHEHUs CBOErO 3/I0POBbs, OKpPYKAKOUIEH NPUPOAHOU Cpeabl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEMCTBHSI Ha >KUBBIE OPraHU3MbI ONpE/EIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci nokazaresns [T/1K;

aHATU3UpOBaTh  11€J€COO00Pa3HOCTh  NMPUMEHEHHMs  OpPraHMYecKHMX  BEIIeCTB B
MPOMBINIICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIONH34,

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANIPABICHHBIM TMOUCK XUMUYECKOU
uH(pOpMAIMK B pa3IMYHBIX MCTOYHHMKAX (HaydHas W ydeOHO-Hay4dHas JUTEPaTypa, CpeicTBa
MaccoBoit uH(popmanuu, WHTEpHET W Apyrue), KPUTHUYECKH aHATM3UPOBATh XHMHUYECCKYIO
uHpOpMaLuio, epepadaThiBaTh €€ U UCMOJIb30BAaTh B COOTBETCTBUHU C IMOCTABICHHON ydeOHOU
3a/1a4yen.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOeHHS Kypca «OOm@as W HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OpMHUPOBAHHOCTH MPEICTABICHNUI: O MAaTEPHAIILHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HaBAaEMOCTHU SIBJIEHUI MPUPOJBI, O MECT€ W 3HAYEHUM XHMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00OECIeYeHUH yCTOWYMBOIO PAa3BUTHA, B PELICHUH MPOOIEM KOJIIOTHYECKOH,
HHEPreTUUECKOM M MUILEeBOW 0e30MacHOCTH, B pPa3BUTHMM MEAMIMHBI, CO3JaHMM HOBBIX
MaTepuaos, HOBBIX  HCTOYHUKOB  DHEPIrHH, B oOecrieyeHHMM  PalMOHAIBLHOTO
IIPUPOIOTIOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHON CPEE;

BIIQJICHUE CHUCTEMOM XMMHUUYECKHX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHSTHS — XUMUYECKUHN DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, TEKTPOHHAst 000JI0YKa aToMa, S-



, Pp-, d-aroMHbIe OpOWTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHMSI aTOMa, THOPHIU3aIUs
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJe€HTHOCTh, JJIEKTPOOTPUIATEIHLHOCTh, CTEIEHb
OKHCJICHHS, XHMHYECKas CBsA3b (KOBaJCHTHAas, MOHHAs, MeTaJUIMYeCcKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasl PEeIIETKa, XUMHUYECKasi peakiisi, pPacTBOpP, SJIEKTPOJUTHI, HEIJIEKTPOJIHUTHI,
SJIEKTPOJUTUYECKAS  JMCCOLMAIs, CTENEeHb JAUCCOLMALMM, BOJOPOIHBIA  MOKa3aTeb,
OKHCIIUTEIh, BOCCTAHOBUTEIb, TEIIIOBOM A(P(PEKT XMMHUECKON pEeaKluH, CKOPOCTh XUMHUECKOM
peakiuy, XHUMHYCCKOE pPAaBHOBECHE, TEOPUHU U 3aKOHBI (TEOPHUS  DICKTPOIUTHUCCKOM
JIycconuanuu, nepuoanyeckuid 3akon .M. MenzeneeBa, 3aKOH COXpaHEHHS] MAcChl BEILIECTB,
3aKOH COXPaHEHHUsI W MPEBPAIICHUS SHEPTrUU NMPU XUMHUYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PECHUECKHE 3HAHMS, JIEKAUIME B OCHOBE NOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH
XMMHWYECKUX SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM W  HAJMOJIEKYJSAPHOM YpPOBHSX; TMIPEJACTABJICHUS O MEXaHU3Max
XUMUYECKHX peaklui, TEPMOJMHAMHUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUsA, O XHMHUYECKOM pAaBHOBECHHM, pacTBOpax MW  JUCIEPCHBIX  CHUCTEMaX;
dakTosornyecKkrue CBeCHUSI O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U OE30MacHOM HCIOJIB30BaHUU
BOXHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKON AESITETbHOCTH 4YEJIOBEKa,
001X HAYYHBIX MPUHIIMIIAX XUMUYECKOTO TTPOU3BOJICTBA,;

c(hOpMUPOBAHHOCTh YMEHHII: BBIABIISITH XapaKTEPHbIC PU3HAKY MOHATHH, YCTaHABIIUBATh
UX B3aMMOCBS3b, HUCIIOJb30BATh COOTBETCTBYIOIIME MOHATUSA NPU ONHCAHUM HEOPraHUYECKHUX
BEIIIECTB U UX IMPEBpAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJISi COCTABJICHHS
dbopMyn BEHIECTB W YpPaBHEHUN XMMHUYECKUX PEAKIUH, CUCTEMATHYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHalbHbIE Ha3BaHUS OT/AEIBHBIX BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAIEHTHOCTh U CTEIIEHb OKUCICHHUS XUMUYECKUX
SJIEMEHTOB B COCJMHEHHSX, BHUJ XUMHYECKOH CBs3M (KOBaJICHTHAs, MOHHAs, METaJUTMUYECKasi,
BOJIOPOJIHAS), THIT KPUCTAIUTHUECKOM PEMIETKH KOHKPETHOTO BEIIECTBA,;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aBHCHUMOCTh CBOWCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M M TUMA KPUCTAJUIMYECKON pEeméTkv, OOMEHHBIH M JTOHOPHO-aKIIETITOPHBIHA
MEXaHU3MBbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H,

c(hOpMUPOBAHHOCTh YMEHUMN: KIACCU(DUIIMPOBATH. HEOPraHWYECKHE BEIIECTBA MO HUX
COCTaBY, XMMHUYECKHE PEAKIMU MO Pa3IUYHBIM MpH3HAKaM (YUCIY W COCTaBYy peardpyromux
BEIIECTB, TEIJIOBOMY J(PQEeKTy peakluud, W3MEHEHUIO CTEMeHEH OKHUCICHUS DJEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa W APYrHe); CaMOCTOSATEIILHO BBHIOMPATh OCHOBaHHS MU
KpUTEPUU I KITacCU(PUKAIINU U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHil;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona [JI. U.
MengeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKLINH;

c(hOopMUPOBAHHOCTh YMEHHUH. XapaKTepHU30BaTh IJIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XMMHYECKUX DJIEMEHTOB IEepBOro—4eTBEpTOro nepuonosB Ilepuonnueckoit cucremsr JI.U.
MeneneeBa, UCNONIb3Yysl TOHITHS «IHEPTETUUECKUE YPOBHU», «IHEPreTUUYECKHUE MOIYPOBHUY,
«S-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOE W BO30YKIEHHOE DHEPreTUUYECKHE COCTOSHHS
aTomMa»; OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHMsI CBONCTB XHUMHYECKUX OJJIEMEHTOB M HX
COEMHEHMH 110 nepuojaM U rpymmam I[lepuoanueckoit cucremsl J[. 1. MeHneneeBa, BaJIeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DIIEKTPOHHBIX 000JI0YEK;



C(OPMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYCCKUE
CBOICTBa BEIIECTB pa3IUYHBIX KJIACCOB, MOJATBEP)KIATh CYIECTBOBAHUE T'€HETUUYECKOW CBSI3U
MEX/1y HEOPTaHUYECKMMU BEIIECTBAMU C IOMOIIIbIO YPAaBHEHHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peakuuid;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid MOCPEACTBOM COCTABIICHHS AJIEKTPOHHOTO OajlaHCa 3TUX PEaKLUWi;, peakiuuid MOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHUH, peakuui
THIPOJIH3a; PEaKHii KOMIUIEKCOOOpa3oBaHus (Ha TpPUMEpPe THAPOKCOKOMILICKCOB LHHKA MU
AIFOMUHUSN);

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuuil ¢ y4€TOM HMX DHEPreTUYECKMX XapaKTEPUCTHUK, XapakTep M3MEHEHMsSI CKOpPOCTH
XMMHUYECKON peaklMu B 3aBUCHMOCTH OT Pa3jM4YHbIX (PAKTOPOB, a TaKKe XapaKTep CMEIEHUs
XHUMHYECKOT0 PaBHOBECHS IO/ BJIMSHUEM BHEHIHUX Bo3aeicTBui (nmpunnun Jle llatense);

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XMMUUYECKHUE PEAKIIMH, JIEKAIIIE B OCHOBE
IPOMBIIUIEHHOTO TIOJYyYEHUs CEPHOW KHCJIOThl, aMMHakKa, oOOILIue Hay4Hble MPUHIUIIBI
XUMHUYECKUX MPOU3BOJCTB; II€IeCOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHUYECKUX BEIIECTB B
MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIONb3a,

c(hOopMUPOBAHHOCTD BJIQJCHHUS CUCTEMOMN 3HAHUI O METO/IaX HayYHOTO MO3HAHUS SIBJICHUI
npuposbl  — HAOJIOJCHHE, W3MEpPCHUE, MOJCIUPOBAHUE, OJKCIEPUMEHT (peayibHbli U
MBICJICHHBII), MCIOJb3yEMbIX B €CTCCTBEHHBIX HAyKaX, YMEHHs MPUMEHITh STH 3HAHUS TPH
SKCIIEPUMEHTAIFHOM HCCIICJOBAHUM BEHIECTB W ISl OOBACHEHUS XUMUYECKUX SIBICHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH JEATEIbHOCTU YEJI0BEKA U B IOBCEAHEBHON KU3HU,

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSAMU U
NPEJCTaBICHUSIMH JPYTHMX E€CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0ojiee OCO3HAHHOTO
MIOHUMAaHUs MaTEPUAIbHOIO €IMHCTBA MUDA,;

c(OpMHUPOBAHHOCTh YMEHHUS NTPOBOJUTH PACUETHI: C UCTIOIb30BAaHUEM MOHATUN «MaccoBast
JI0JIs1 BEIIECTBAa B PacTBOPE» U «MOJISIpHAsl KOHIIEHTpAIUA»; MacChl BellecTBa WK 00bEMa rasa
[0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WiIM 00bEMY OJJHOTO U3 YyYAaCTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOro 3P QeKTa peaklny, 3HaYeHNUsT BOJIOPOTHOTO MOKA3aTelsl paCTBOPOB KUCIIOT
U IIeJoYell C M3BECTHOHM CTEMEHBbIO TUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOJIYKTa PEAKLMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHJIE PACTBOPA C ONPEACIEHHON
MacCOBOHM Jonell pacTBOPEHHOTO BELIECTBAa WM JAaHO B HM30BITKE (MMEET MPUMECH); JOIH
BBIX0/J1a MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIEHUH ra3oB,;

c(OpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSTENbHO IUIAHUPOBATh M MPOBOJAUTH XUMHYECKHUN
JKCIIEpUMEHT (IIPOBEICHUE peaKIiii HOHHOTO 0OMEHa, TIOATBEPKICHHE KAYeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEAEIEHUE CPENIbl PACTBOPOB BEIIECTB C MOMOLIBIO0 MHINKATOPOB,
U3yuyeHHe BIUSHHUS pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKLUH, pellieHue
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «Mertauib» u «Hemetayuibi») ¢ cOONIIOJCHUEM TIPaBHII
Oe3omacHOro obOpanieHusi ¢ BeUlecTBaMH U J1aOOpaTOpHBIM 000pyJoBaHHEM, (OPMYIUPOBATH
[eNlb HMCCIEOBaHUs, TMPEACTaBIATh B pa3IMYHOM (opMe pe3ylbTaThl 3KCIEPHUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCT;

c(hopMUPOBAHHOCTh YMEHHI: COOJIOATh MPaBUjIa MOJIb30BAHUS XUMUYECKON MOCYI0N U
nmabopaTOpHBIM 00OpyAOBaHHEM, OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH
IO BBINOJHEHUIO JAa0OPAaTOPHBIX XUMHUYECKUX OIBITOB, HSKOJOTHYECKU LEIeco00pa3Horo
NOBEJCHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHHS CBOETO 3]I0pOBbs,
OKPYXAaIoIIel MPUPOJAHON CpeAabl M JOCTHAKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh



OMAacCHOCTh TOKCHYECKOI'O JEWCTBHS HA JKUBBIE OPraHW3MBbl OINPECIEHHBIX HEOPraHMYECKUX
BCIIECTB, TOHMMAas cMbIc noka3arens [1JIK;

c()OPMUPOBAHHOCTh YMEHHUI. OCYIISCTBIIATH IIEJICHANIPABICHHBI IMOUCK XUMHUYECCKOM
uH(pOpMaIMK B pa3IMYHBIX MCTOYHHMKAX (HaydHas U ydeOHO-Hay4dHas JUTEPaTypa, CpeicTBa
maccoBoit uH(popmanuu, MHTEpHET W ApYyrue), KPUTHUYSCKH AaHAIU3UPOBATh XUMHYECKYIO
uHpOpMaLKIO, TiepepadaTbiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUHU C TMOCTABJICHHON y4eOHOM
3a1a4yen.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacos Bujasbl 1e9TeIbHOCTH 00yYAIOIINXCS Bocn
DJIEeKTPOHHbIE
Ne HaunmeHnoBanue urare
(uudposbie)
n/ pa3/ieJioB U TeM JIbHBI
Bcero I1/P. o0pa3oBaTeJibHbIE .
n NporpaMmabl K/P 71
pecypcsl
y KOMIT
OHEHT
Paznen 1. TeopeTnueckue 0CHOBbI OPraHNY€eCKOH XHMUHU
PackpbIBaTh CMBICT U3y4a€MbIX TOHATUI I[1IB,I'B
(BBIIEIATH UX XapaKTEPHBIC MIPU3HAKU) U
NPUMEHATH 9TH HOHATHS TIPH OTIMCAaHUU
COCTaBa M CTPOEHUS BEIIECTB, /ISl OOBICHEHUS
OTAETBHBIX (PAKTOB U sIBICHUN. PacKpbIBaTh
CMBICII MTOJIOKECHUI TEOPUU CTPOCHUS
opranmyeckux BemiectB A. M. bytieposa u
NPUMEHSATh UX ISl OOBSCHEHUS 3aBUCHMOCTH
IMpeamer CBOMCTB BEILIECTB OT COCTAaBa M CTPOCHHS.
OPTraHUYECKO XHMHIH. Hcnonp30BaTh XUMAYECKYIO CUMBOJIUKY JJIS
Teopus cTpoenus COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX Bubnuorexa IIOK
11 OpraHHHECKIIX 8 (pa3BEPHYTHIX, COKPAIEHHBIX, CKEJETHBIX) https://m.edso0.ru/7f4183
(bopMys1 OpraHUYEeCKUX BEIIECTB. 7c

coenqnueHuii A. M.
byrtneposa

Onpenenars BUIbI XUMUYECKON

cBsi3u (OZIMHAPHBIC, KPATHBIC) B OPraHMUECKUX
COEJIMHEHUSX. XapaKTEPU30BaTh POJIb U
3HAYEHNUE OPTaHUYECKON XUMHUU B PELLICHUU
po0JIEM IKOJIOTHIECKOH, MUIIIEBOM
0€30IMMacHOCTH, B Pa3BUTHUU MEIUIIUHBI,
CO3/ITaHWU HOBBIX MAaTE€pPHAJIOB, B 00ECTICYCHUHN
PalMOHAIIBHOTO MTPUPOIOIIOIB30BAHNUS;
MOATBEPKIATH €€ CBSA3b C APYTUMH

HayKaMH. Hcnons30BaTh MOZACIIN OPTraHNYCCKUX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BCIICCTB AJIA WITKOCTPAlIUH UX XUMHUYCCKOI'O U
MMPOCTPAHCTBCHHOT'O CTPOCHUA. Ha6J’IIOI[aTB u
OIHUCBIBATH JCMOHCTPALIMOHHBIC ONBITHI,
IMPpOBOAUTH U OIIUCHIBATH na6opaTopHLIe
OIIBITHI

Hroro mo pazneny 8
Pasznen 2. YriaeBoaopoabl
IIpenenbhbie Brnanetrs nzyyaeMbIMH XUMAYECKUMHU bubmmoreka [JOK [THIT,
2.1 YIJIEBOAOPOIBI — 5 TIOHATHAMM. https://m.edsoo.ru/7f4183 I'B,
ATKAHbI, LHKI0ATKAHbI BBIABIATE XapaKTepHbIE IPU3HAKY IIOHATHH, 7c 3B
= yCTaHaBIIMBATh UX B3aUMOCBSI3b, HCIIONB30BATh =~ =
CHPCACTIEHBIC COOTBETCTBYIOIINE TOHITHUS TIPU ONUCAHUU Bu6anoreka L{OK LHII,
YTIICBOIOPOABL: COCTaBa, CTPOCHHUS U MIPEBPAILICHUI I'B,
2.2 14 » CTP peepalll https://m.edsoo.ru/7f4183
AJIKEHBI, aJIKaINCHBI, OpPraHUYECKUX COCAMHEHUH. 7 9B
AITKUHBI Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY ISt -
ApomaTuueckue COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX Bu6uorexa IJOK [[HIT
a3BEPHYTOM, COKpPAIIEHHOM, CKEJIETHON ’
2.3 YIJIEBOAOPOIBI 8 (p PHYy part ) https://m.edsoo.ru/7f4183 @ TI'B,
dbopMyI yraeBoI0poA0B. Y CTaHABINBATh
(apeHsr) NPHHAIIEKHOCTh BENECTB K ONMPEAEIEHHOMY ic 9B
[Tpuponusie KJIACCy YIJI€BOJOPOIOB I10 COCTAaBY U IIHIT,
9 bu6nmoreka LIOK
” HCTOUYHUKH s CTPOCHMIO, HA3bIBATh UX MO CUCTEMATHUYECKOM hitps://m.edsoo. /74183 I'B,
- YTJIEBOJIOPOTIOB 1 HX HOMEHKJIATYpe; MPUBOAMTL TPHBHANILHbIE L. : )]
Ha3BaHUs OTACJIBHBIX MPEJICTABUTENICH ic
nepepaboTka
YTJI€BOJIOPOIOB.
ITHII,
Onpenenars BUIbl XUMAYECKOM CBSI3U B I'B
MOJICKYJIaX YTJIEBOIOPOIOB (KOBAJICHTHAS 9B
T ATTOreHIPON3BOTHBIE HETOJISIPHAs U TIOJIIPHAs, G- U T-CBSI3b). bubmorexa [IOK
2.5 4 [ToaTBepkaaTh Ha KOHKPETHBIX IPUMEPax https://m.edsoo0.ru/7f4183
YTII€BOJIOPOIOB

XapakTep 3aBUCUMOCTH PEAKIIMOHHOU
CIIOCOOHOCTH YTIJIEBOIOPOJIOB OT KPATHOCTH M
THIIA KOBAJEHTHOMU CBs3HU (- M TT- CBA3H),

B3aMMHOTI'O BJIMSHUSA aTOMOB U I'PYIIIT aTOMOB B

ic
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MOJIEKYJIaX; a TaKKe OT 0COOEHHOCTEN
pean3aluy pa3IuYHbIX MEXaHU3MOB
IIPOTEKAHUs PEAKIIUM.

XapaKkTepHu30BaTh COCTAB, CTPOCHUE,
npUMEHEeHHE, PU3NUECKUE U XUMUIECKHE
CBOWCTBA, BayKHEHIINE CIIOCOOBI MTOTyYEHHS
YII€BOAOPOAOB, IPUHAUICKAIINX K
pa3IM4YHBIM KJIacCaM.

BBISIBIIATS TEHETHYECKYIO CBS3h MEXKTY
YIJIEBOAOPOAaMH PA3IMUHBIX KJIACCOB U
MOJTBEPXKIaTh €€ HATNYME YPaBHEHUSIMHU
COOTBETCTBYIOLMX XMMUYECKUX peakiuil ¢
UCTIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyIT
BEIIECTB.

XapakTepu3oBaTb ICTOYHUKH
YIIIEBOJOPOAHOTO ChIPbs (HE(PTh, MPUPOTHBIN
ras, yrojib), COCOObI UX MepepaboTKH 1
NPaKTUIECKOE MPUMEHEHHE MOJTyJaeMbIX IPU
3TOM NPOJYKTOB.

Hcnonp3oBaTh 00LIEHAYYHBIE METObI
MO3HAHHUSA MIPU CAMOCTOSITETEHOM
TUTAHUPOBAHHH, TIPOBEICHUH U ONTMCAHUN
XUMHYECKOT0 IKCIIEPUMEHTA (J1abopaTopHbIe
OIIBITHI ¥ TIPaKTUYECKUe paboTh). Clie1oBaTh
npaBuiiaM O6e30macHoi paboThl B TabopaTopuu
IIPH UCTIOJIB30BAaHUN XUMHUYECKOU TIOCYTbI U
000pyI0BaHUs, a TaKKe MpaBUiIaM OOpaleHUs
C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKLHUSMU BBIITOJTHEHUS J1a00PaTOPHBIX
OTIBITOB ¥ MPAKTHYECKUX Pa0OT I10 TTOTYIESHUIO
U U3yYCHUIO OPIaHNYECKUX BEIECTB.

IIpeacraBasaTe pe3yabTaThl SKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHUI COOTBETCTBYIOIIUX




peaklMii U 1eJaTh BEIBOABI HA UX OCHOBE.
ITpoBOANTH BBIYMCIIEHUS NIl ONIPEACICHUS
MOJIEKYJISIPHOM (DOPMYJITBI OPraHUYECKOTO
BELIECTBA 10 YPAaBHEHUIO XMMHUYECKON
peaKkuyy U 10 MacCOBBIM J0JISIM aTOMOB
3JIEMEHTOB, BXOAAIIMX B €0 COCTaB, 110 Macce
(0OBEMY) IPOAYKTOB CTOPAHUSL.
CaMOCTOATENBHO MIJIAHUPOBATh U
OCYUIECTBIIATH CBOK) II03HABATEIIBHYIO
JESATEIIbHOCTD; IPUHUMATh AKTUBHOE y4acThe
B I'PYNIOBOM y4eOHOM A€SITEIbHOCTH.

Hroro mo pazneny 35
Pa3nen 3. Kuciopoacoaep:kaiiue opraHu4ecKue coeTuHeHn sl
PackpeIBaTh CMBICH H3y4aeMbIX OHATHIA bubmmorexa [JOK ITHIT,
3.1 Cruptel. denon 11 1 (BBIETATH MX XapaKTEPHbIE IPU3HAKH) U https://m.edsoo.ru/7f4183 = I'B,
MIPUMEHSTD 3TU TTOHATHUS TIPU OTIMCAHUH 7c 3B
KanG COCTaBa U CTPOCHHUS BEILIECTB, AN OOBSICHEHUS =~ =
ApOOHHIILHBIC OTJIebHBIX (PAKTOB U sABIEeHUH. Vcmonbp30BaTh LHII,
COCIIMHEHMUS . I'B,
XUMHUYECKYIO CUMBOJIUKY JIJIS COEJTaBJ'I"eHI/ISI § BuGmnorexa [TOK o
aJIbJACTU/IBI U KETOHBI. MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
3.2 21 1 YIVIpHE PYKTYD Paspepry https://m.edsoo0.ru/7f4183
KapOoHoBBIE KUCTOTHI. COKpAIIEHHOH) POPMYIT KHCIOPOACOAEPIKAIINX -
CI10HBIE S(HPEL. OpraHUYEeCKHX BEILECTB. e
Kuper YcranaBiuBaTh IPUHAIIEKHOCTD
KHCIIOPOJ0COIEpPKAIINX OPraHUYECKUX
BEIIECTB ITHIT,
K OIPEAEICHHOMY KJIacCy M0 COCTaBy U I'B,
CTPOCHHIO, HA3bIBATh UX MO CHCTEMATHYECKON 5 K OB
HOMEHKJIaType; MPUBOJIUTH TPUBUATILHBIE brbmiorexa HO
3.3 VYrneBoasl 9 https://m.edsoo.ru/7f4183

Ha3BaHUS OTACIIBbHBIX HpG}ICTaBHTeHeﬁ
KHCIIOPOJICOIEPKAIINX COSTUHEHUH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
NpUMEHEeHHe, PU3NUECKUE U XUMUYECKHE
CBOMCTBA, BAXKHEHIIINE CITOCOOBI TIOJTYICHHS

7c
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MPEJICTABUTENICH PA3IMUHBIX KJIACCOB
KHCJIOPOJICOICPIKAIINX COCTUMHCHHA; BBISBIISTH
TCHCTUYCCKYIO CBA3b MCKAY HUMHU U
MOJITBEPXKIaTh €€ HATMYNE YPABHCHUSIMU
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyIT
BemecTs. [loaTBepK1aTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHCJIOPOJICO/ICPIKAIINX OPTaHHYECKUX BEIICCTB
oT (1)yHKIII/IOHaJ'II)HI)IX I'pyHii B COCTaBC UX
MOJICKYJI, B3AMMHOTO BIIMSIHHSI aTOMOB H TPYIII
aTOMOB B MOJIEKYJIaX; a TAK)KE OT OCOOEHHOCTH
peanu3alyy pa3IndHbIX MEXaHHU3MOB
poTeKaHus peakuuil. OnucpBaTh COCTAB,
XHUMHUYECKOE CTPOCHHE U TIPUMEHEHUE KUPOB H
VIIICBOJIOB, XaPaKTEPHU30BATh UX 3HAYCHUE JIIS
JKU3HEIEATEIIbHOCTH OPTaHU3MOB.

Oco3HaBaTh ONACHOCTh BO3/ICMCTBUS HA KHUBBIE
OpTaHU3MEI OTIPEICTICHHBIX
KHCJIOPO/ICO/IEPIKAIINX OPraHMYECKUX BEIIEeCTB
Y TIOSICHATDH Ha IpUMepax CocoObl
YMEHBUICHHUS U MPEIOTBPAILEHUS UX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M YeJIOBEKa.
Hcnonb30BaTh 00IIEHAYYHBIE METObI
MIO3HAHUS TIPU CAMOCTOSITEITEHOM
IUTAHUPOBAHHUHU, TIPOBEIEHUH U ONTMCAHUU
XHUMHYECKOT0 3KCIepuMeHTa (JlabopaTopHbIe
OTIBITHI ¥ TIPaKTUYECKue padboThl). CrieoBaTh
npaBuiiaM 6e301acHoi paboThl B 1abopatopun
IIPU UCTOJIb30BAHUN XUMHUYECKON TIOCYIbI U
000pyOBaHNS, a TAaKXKe MpaBUIaM 00paIIeHus
C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKIUSMH BBITIOJIHECHHUS JIAOOPATOPHBIX




Hroro no pazneny
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OTIBITOB M MPAKTHYECKUX Pa0OT I10 MOTy4YECHUIO
U U3yYEHUIO OPIraHNYECKUX BEILECTB.
[IpencTaBisiTh pe3ynbTaThl SKCIEPUMEHTA B
(dopme 3anucu ypaBHEHUH COOTBETCTBYIOLIMX
peaxkuuil 1 J1e1aTh BBIBOJBI HA UX
ocHoBe.[IpoBoINTh BEIYMCICHUS IS
OTIpeIeICHUsT MOJIEKYJIISIPHOU (hOPMYJIBI
OpPraHUYECKOI'0 BELECTBA 10 YPABHEHUIO
XUMHUYECKON PEAKIMH U [0 MACCOBBIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXOJALINX B €r0 COCTaB, a
TaK)Ke Ha OIpeIeJIeHUE JJOJIU BbIX0/1a IPOIYKTa
pPEaKIMU OT TEOPETUUYECKHU BO3MOMKHOTO.
CaMOCTOATENBHO IIJIaHUPOBATh U
OCYILECTBIISATh CBOIO II03HABATEIIbHYIO
JIeSITEJIbHOCTD; IPUHUMATh aKTUBHOE y4acTUE B
IpyNIOBOM yu4eOHOMU JeITeTbHOCTH.

Pa3znen 4. A3oTcoaep:kanine opraHndecKue coeTnHeHUst

4.1

AMUHBEL.
AMUHOKHCIIOTEI.
benkn

12

PackpbIBaTh CMBICT H3y4aeMbIX TOHSATHIA
(BBIIETATH UX XapaKTEPHBIC MPU3HAKU) U
MPUMEHSATH 3TH MMOHITHUS NIPU ONTUCAHUU
COCTaBa U CTPOCHMSI BEILIECTB, ATl OOBSICHEHHS
OT/ENbHBIX (AaKTOB U siBIICHUHA. VcTIoap30BaTh
XUMHYECKYIO CUMBOJIMKY JUJISI COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIIEHHOW) POPMYIT a30TCOACPIKAIIINX
OPraHUYECKHX BEIIECTB.

OnpenensiTb NPUHATIEKHOCTD
a30TOCOJICPKAIIUX BEIIECTB K OMPEICTICHHOMY
KJIACCY 10 COCTAaBY M CTPOCHUIO, HA3bIBATH UX
M0 CUCTEMaTUYECKON HOMEHKIIATYpE;
MIPUBOJIUTHh TPUBUAJIbBHBIE HA3BAHUS OTJEIbHbBIX

L{HIT
I'B,
SB

but6mmoreka [IOK
https://m.edsoo.ru/7f4183

ic
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MPEICTaBUTETIEH.

XapakTepu30BaTh COCTAB, CTPOCHUE,
npUMEHEeHHE, PU3NUECKUE U XUMUIECKHE
CBOWCTBA, BayKHEHIINE CIIOCOOBI MTOTyYSHHSI
TUIMYHBIX MIPEJICTABUTENICH a30TCOIEPKAIINX
COEIUHEHUN.
OnwuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
cBOMcTBa OJIKOB; MOSCHATH HA IPUMEPAX
3Ha4YeHHe OeJIKOB Il OpraHu3Ma YelIOBeKa.
[TpoBOUTH BHIYUCIIEHUS JUISI ONpEAETICHUS
MOJIEKYJISIPHOM (DOPMYJITBI OPraHUIECKOTO
BEIIIECTBA 110 MACCOBBIM JI0JIIM aTOMOB
HIIEMEHTOB, BXOJISIIIUX B €T0 COCTAB, a TAKIKE
10 YPaBHEHUSAM XUMHUYECKHX peaKiuil.
Hcnonp3oBath 00LIEHAYYHBIE METObI
MO3HAHHUSA MIPU CAMOCTOSITETLHOM
TUTAHUPOBAHHH, TIPOBEICHUH U ONTMCAHUU
XHUMHUYECKOT0 3KCIIepuMeHTa (JlabopaTopHbIe
OIIBITHI U MPAKTHYECKUE PAOOTBHI).
CaMOoCTOSATENBHO MIJIaHUPOBATh U
OCYILECTBIISATH CBOIO IIO3HABATEIIBHYIO
NeSITeTILHOCTD; MPUHAMATh AKTUBHOE YUaCTHE
B TPYIINOBOH y4eOHOMU €ATEIbHOCTH.

Hroro no pazneny 12
Pa3nes 5. BoicokoMoJieKyJIIpHbIE COeNHEHUSI
Brnaners nzyyaeMbIMU XUMAYECKUMH LIHII,
MOHSITUSIMH . PACKPBIBATh CMBICIT U3y4aeMbIX I'B,
BhICOKOMOIEKY/ISHbIE MOHSATUNA U TPUMEHSThH 3TU MOHITHUS TPU bubnmorexa [JOK
5.1 COHHEHHS 6 1 ONMCAHUM COCTAaBA U CTPOECHHS https://m.edsoo0.ru/7f4183
BBICOKOMOJIEKYJISIPHBIX OPraHUYeCKUX 7c

BEIIIECTB, /ISl OOBSICHEHUS OTACIbHBIX (haKTOB
U SBJIEHUH,
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Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IT10 ITPOTPAMME

102

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY TSI
COCTaBJICHUS CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U TIOJIMMEPOB) M YpaBHEHHIA
peaxkuil NoJuMepu3aluy u
MOJIMKOHCHCAIU Y.

OnuceIBaTh COCTaB, CTPOECHUE, OCHOBHBIE
CBOICTBa U MPUMEHEHHE Kay1yKOB, Hanboee
pacnpocTpaHEHHBIX BUIOB IIACTMACC U
BOJIOKOH.

Hcnonp3oBath 00LIEHAYYHBIE METOIBI
MTO3HAHMS IPU CAMOCTOSITEIILBHOM
IUTAHUPOBAHHH, ITPOBEJICHUU U ONTUCAHUU
XMMHYECKOT0 IKCIIEPUMEHTa (J1abopaTopHbIC
OIIBITHI M ITPAKTUYECKHE PAOOTHI)




11 KJIACC

KoanuyecTBo 4acos Buabl 1esiTeJIbHOCTH 00yYAKOIUXCS Bocn
DJIeKTPOHHBbIE
HaumenoBanue urarte
Ne (undpoBbie)
pa3iesioB U TeM JIbHBI
n/n Beero K/p o0pa3oBaTejibHbIE _
NPOrpamMMmsblI 171
pecypcsl
KOMIT
OHEHT
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
PackpsIBaTh CMBICIT N3y4aeMbIX ITOHATUN 1B, 1]
(BBLIEIATH UX XapaKTEPHBIC IPU3HAKH) U HII,T
MIPUMEHSITH 3TU MOHATUS IPU ONMCAHUU COCTaBa U B. DB
EH
CTPOEHUS BEILECTB, 1JIs1 OOBSICHEHUS OTAEIbHBIX
(axToB U sBICHUH. PackppIBaTh CMBICTT
Crtpoenue aToma.
a N nepuoanyeckoro 3akona /l. 1. Menaeneesa u
CPHOAMHCCKIHI JEMOHCTPHUPOBATh €0 CUCTEMATU3UPYIOILYIO,
3aKOH 1 OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIIHU. Bubmorexa LIOK
11 Hepuommieckas 9 XapakTepu30BaTh JIEKTPOHHOE CTpoeHue atomos | https://m.edsoo.ru/7f4
cHUCTEMa XUMHUYECKUX (B OCHOBHOM ¥ BO30YKJIEHHOM COCTOSIHUH) U 1837c
snementos JI. U. MOHOB XMMHUYECKHX JIEMEHTOB 1 — 4 1eprno1oB u
MeHzeneesa UX BaJIEHTHBIE BO3MOKHOCTH, UCIIOJIb3YS IOHATHS
S-, p-, d-351eKTpOHHBIEC OPOUTAIH, SHEPTETUICCKHE
ypoBHU. OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB U UX
COEIMHEHMH 110 TIEPUO/IaM U TpyIIaM
[Tepuonuueckont cucremsl [l. 1. Menaeneena
PackpsIBaTh CMBICT N3y4aeMbIX TOHATUN [THIT,
(BBLIENATH UX XapaKTEPHBIC IPU3HAKH) U I'B,
Crpoenue BerecTsa. MPUMEHSTh 3TH MOHSATHS TIPH OTMIMCAHUHU COCTaBa U bubmmorexa [OK 9B
1.2 MHuoroo6pazue 11 1 CTPOEHUsI BEIECTB, /i1 OOBACHEHHS OTIACIBHBIX https://m.edsoo.ru/7f4
BEILIECTB (dakToB u sBieHuil. OnpenensaTb BUIbI XuMuueckod — 1837c

CBs13M (KOBaJCHTHOM, HOHHOM, METAJZTHYECKOM,
BOJIOPOJIHOM) B COCTMHEHUSIX,, THIIT
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KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO
BeniecTBa. OOBICHATE MEXaHU3M 00pa30BaHMs
KOBAJICHTHOM CBsi3u (OOMEHHBII U TOHOPHO-
aKIenTOpHbIit). OnpeensiTh BaJICHTHOCTh U
CTEIIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COEMHEHUSX PA3IMYHOro cocraBa. OObACHATh
3aBUCUMOCTB CBOMCTB BEILIECTB OT BUJA
XMMHUYECKOH CBSI3M U TUIA KPUCTAJUINYECKOU
pem€rku. [IpoBOIUTE BBIUNCIEHUS C
HCII0JIb30BAaHNUEM IIOHATHUS «MACCOBas A0S
BEIIECTBA B PACTBOPE»

1.3

XHUMHUYECKUE PEAKIUU

19

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHI
(BBLIENATH UX XapAKTEPHBIC MPU3HAKK) U
NPUMEHSATH 3TH NOHSATHS TIPH OTIMCAaHUU COCTaBa U
CTPOCHUS BEIECTB, 111 OOBSICHEHUS OTACTHHBIX
¢axToB u sBienuit. Knaccuduuuponatsb
XUMHYECKHE PEAKIINH TI0 Pa3IMYHBIM PU3HAKaM
(4mciy ¥ COCTaBy pearpyrolux BEUIeCTB,
TeI10BOMY 3G (EKTy peakiiy, U3MEHEHUIO
CTETeHeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH,
YYaCTHIO KaTalnu3aTopa u T.I1.); CAMOCTOSTEILHO
BBIOMPATh OCHOBAHUS Y KPUTEPUH JUIS
KI1acCU()UKANU XUMHUECKUX PEAKIIAH.

OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHHUS
XUMHYECKUX PEAKIUN ¢ YUETOM UX
JHEPreTUYECKUX XAPAKTEPUCTHK, XapaKTep
U3MEHEHUS CKOPOCTH XUMHUYECKOW PEAKIUU B
3aBHCHMOCTH OT PA3INYHBIX (PAKTOPOB, a TAKIKE
XapakTep CMENIEHUS] XUMUYECKOTO PABHOBECHS IO
BIIMSTHHEM BHEIIIHUX Bo3jelcTBuil (mpuHiwn Jle
[HlaTemnse).

PackpbiBaTh CyIIHOCTB: OKUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM

LIHIT,
I'B,
DB

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1837c
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COCTaBIICHUS 3JIEKTPOHHOTO OajaHca ATUX
peaKIuii; peakuii HOHHOTO OOMeHa MyTeM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUU; peaKklUil TUIPOJIN3a, PEaKIui
KOMILIEKCO0Opa3oBanus (Ha mpumepe
THIPOKCOKOMIUIEKCOB I[HHKA U AIFOMUHUS).
[IpoBOINUTH M ONUCHIBATH XUMUYECKHI
SKCIIEPUMEHT: ONPEACIICHUE CPEAbl BOJIHBIX
pPacTBOPOB BEIIECTB; MPOBEICHUE PEAKITUI HOHHOTO
oOMeHa,; U3yueHue BIUSHUS pa3IudHbIX (PaKkTOpoB
Ha CKOPOCTh PEAKIUH U MOJ0KEHIUE XUMUYECKOTO
paBHOBecus.Ciie1oBaTh MpaBUiiaM MOJIb30BAHUS
XUMHUYECKON NOCYI0H U 1TaOOpaTOpHbIM
obopynoBanueM. [IpeacTaBnsaTe pe3yabTaThl
XUMHUYECKOT0 IKCIIEPUMEHTa B (hOpMe 3aIncu
YpaBHEHUN COOTBETCTBYIOLUX PEAKIIUI U 1€T1aTh
BBIBOJIBI HAa UX OCHOBE. [IpOBOANTH BBIUUCIICHUS: C
HUCIIOIb30BaHUEM IIOHATHS «MacCcoBas 0
BEIIIECTBA B PACTBOPE», & TAKXKE M0 YPAaBHEHUSIM
XUMUYECKHUX PeaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI.

2.1

Hewmerasuiel

31

Pa3nen 2. Heopranuueckasi XuMust

PackpbIBaTh CMBICI N3y4aeMbIX MOHATUI
(BBLIENATH UX XapaKTEPHBIC MPU3HAKH) U
MIPUMEHSTH 3TU MOHATHUS IPU ONIMCAHUU COCTaBa U
CTPOEHHUSI BEIIECTB, 151 O0BSICHEHHS OTAENIbHBIX
¢bakToB U sBIeHUN. OOBICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
HEMETAJIJIOB U UX COEAVUHEHUN C YUYETOM CTPOCHUS
HX aTOMOB M noJioxeHus B [lepuognueckoit
CHUCTEME XMMUUYECKUX AieMeHTOB [[. 1.

LIHTT,
I'B,

BuGmmorexa IJOK OB

https://m.edsoo.ru/7f4
1837c
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Menneaeena.

XapakTepHu30BaTh (OMKUCHIBATD) OOIIHE XUMHUYCCKHUE
CBOMCTBA HEMETAJIJIOB, NX Ba)KHECHIITNX
COCTMHECHHMH, TIOTBEPK/1ast 3TO OIMHMCAHKE
MpuMepamMu ypaBHEHUN COOTBETCTBYIOIINX
XUMUYECKUX PEaKIIUH.

CocTaBiaTh ypaBHEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI M peaKIIuil HOHHOTO
oOMeHa ¥ pacCKpBIBATh UX CYIIHOCTH C IIOMOIILIO
ANEKTPOHHOTO OanaHca 1 MOHHBIX yPaBHEHUII.
XapakTepu3oBaTh BIUSHUE HEMETAJUIOB U UX
COC/IMHCHHI Ha )KMBBIC OPTraHW3MbI; OIUCHIBATH
MPUMEHCHHE B Pa3IMYHBIX 00IaCTSIX MPAKTHYSCKON
JIeITEeJIbHOCTH YeJIOBEKa.

[TonTBepk1aTh CyIECTBOBAHNE F€HETUYECKOM
CBSA3U MEXIY HEOPraHUYECKUMHU BELIECTBAMH C
IIOMOIIIBIO0 YPAaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIUH.

[IpoBOANTH peaknuy, MOATBEPKAAKOIINE
Ka4eCTBEHHBIA COCTAB BEILIECTB; PACIIO3HABATh
OIBITHBIM ITyTEM AHUOHBI, IIPUCYTCTBYIOLIKE B
BOJIHBIX PacTBOPAX.

Habmronate 1 onuchIBaTh J€MOHCTPALIMOHHBIN
JKCIIEPUMEHT; CaMOCTOSATEIBHO INIAHUPOBATH,
IIPOBOJUTDH U OIIUCHIBATH XMMUYECKUI
IKCTIEPUMEHT (J1Ta0OpaTOPHBIC OMBITHI U
NpaKTHYECKHEe paboThI);

MIPEACTABIATH PE3YJIBTATHl XHMUYECKOTO
HKCHEpUMEHTa B (JOpPME 3aIIUCH YpaBHEHH
COOTBETCTBYIOIIMX PEAKIIMI U 1€JaTh BEIBOJBI HA
UX OCHOBE.

CnenoBaTh paBHJIaM MOJIb30BAHUS XUMHUUECKON
MOCYJIOH U JTA0OPATOPHBIM 000PYOBAHHUEM.




2.2

Meranisl

23

[IpoBOANTH BBIUUCIEHUS IO YPAaBHEHUM
XMMHUYECKHUX peakiuil. CaMoCTOsTENIBHO
IJIJAHUPOBATh U OCYLIECTBIIATH CBOIO
II03HABATENBbHYIO JECATCIBHOCTD; IPUHUMATh
aKTUBHOE y4acTHE B IPYNIIOBON yueOHOM
JESATEIBHOCTH.

PackpbIBaTh CMBICIT U3Y4aE€MbIX TOHATHHA
(BBLIENATH UX XapaKTEPHBIC MPU3HAKK) U
IIPUMEHSTH 3TH MOHATHUS IPU OIUCAHUU COCTaBA U
CTPOCHUSI HEOPTAaHWMYECKUX BEIIECTB, IS
00BSICHEHUS OTAEIbHBIX (PAKTOB U SBJICHUH.
OOBsCHATH 001IHE 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB 3JIEMEHTOB — METAJIJIOB U X COEMHEHHH C
y4ETOM CTPOEHUS X aTOMOB H ITOJIOKEHUS B
[lepronnueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J1. 1. MenpeneeBa. XapakTepr30BaTh (OIMUCHIBATH)
o011Ke XUMHUYECKHe CBOMCTBA METAJIOB, UX
BOXHEUIINX COECUHEHUH, MOITBEPKAAS ITO
OlMCaHue MPUMEPaMHU YpaBHEHU I
COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;
IIPUMEHEHHE METAJUIOB B pa3IMYHbIX 007acTAX
MPAKTUIECKOH JIeATEIIEHOCTH YEIOBEKA, a TAKKE
UCIOJIb30BAHUE UX JUISl CO3JaHUSI COBPEMEHHBIX
MaTepUaioB U TeXHOJIOTHI. ONUCHIBATH CIOCOOBI
3alIUThl METAJJIOB OT KOppo3uu. PackpriBaTh
CYIIHOCTh OKHCIIUTEFHO-BOCCTAHOBUTEIEHBIX
peakxIuii OCPEICTBOM COCTABIICHHSI SJIEKTPOHHOTO
Oaymanca 3Tux peaknui. [IpoBoauTh peakmmm,
MOJITBEPKIAIOIINE XapaKTepHble CBOUCTBA
M3Yy4aeMbIX BEIIECTB, PACTIO3HABATH OIBITHBIM
MyTEM MOHBI METAJIIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax.lIpoBOIUTE U ONUCHIBATH
XMMHUYECKUH YKCIIEPUMEHT (J1a00paTOpHBIC OIBITHI
U [IPaKTHYECKUE PAOOTHI); MPEACTABISATh

ITHIT,
I'B,
OB

bubnuoreka [IOK
https://m.edsoo.ru/7f4
1837c
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Uroro no pazneny

pe3yabTaThl XUMUYECKOTO KCIIEPUMEHTa B (popme
3aIlUCH YPABHEHHI COOTBETCTBYIOIIUX PEAKIIMHA U
JienaTh BBIBOJIBI HA WX ocHOBE.Clie10BaTh
IIpaBUJIaM MOJIb30BaHUSA XUMUYECKOH MOCYA0H U
nabopaTtopHbIM 000pynoBaHueM. [IpoBOIUTE
BBIUMCJICHUS 110 YPABHEHUSIM XUMHUECKUX
peaxiuii. CaMOCTOSTENTbHO TNIAHUPOBATh U
OCYILECTBIIATH CBOIO II03HABATEIIbHYIO
JeSITeIbHOCTD; IPUHUMATh aKTHBHOE y4acThe B
IpyNNOBON yueOHOU AESITENbHOCTH.

54

Pa3znea 3. Xumusd u :KU3Hb

3.1

MeTtonabl Mo3HaHUS B
XUMUH. XUMHUSA 1
JKU3Hb

PackpbiBaTh poJib XMMHH B PELLIEHUU
JHEPreTUYECKUX, CHIPHEBBIX U SKOJIOIMYECKHUX
po0GJIeM YelI0BE€4YECTBA, OMMCHIBATH OCHOBHBIE
HaIIPaBJICHUS Pa3BUTUS XUMHUYECKON HAYKU U
TEXHOJIOTHH.

[TpumensTh npasuiia 6e30mMacHOro oOpaleHus ¢
BELIECTBAMH, UCII0JIb3YEMBIMH B IIOBCEAHEBHOM
KHU3HH; a TaKKe IpaBuiia 6e30MacHOTo MOBEAECHUS
B LIEJISIX cOepEexEeHUsI 310POBbsI U OKpYKaroIien

9 IIPUPOIHOM Cpefibl; IOHUMATh OIACHOCTb
BO3/JICHCTBUS Ha JKUBbIE OPraHU3MBbI OIIPEIETICHHBIX
BellecTB, cMbic nokasarens [1/IK, nosicHaTs Ha
puMepax crocoObl YMEHBIICHUS U
IIPEIOTBPALLEHUS UX BPEIHOTO BO3ACHCTBHUSL.
AHanu3upoBaTh U KPUTUYECKHU OLIEHUBATH
nHpOPMAIIHIO, CBA3aHHYIO C XUMHUUECKUMHU
MPOLIECCAaMU U UX BIMSIHUEM Ha COCTOSTHHUE
OKpykarolien cpeipl.Mcronbp30BaTh MOITy4EHHbBIE
3HaHUS U IPEJCTABICHUS O chepax AesTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1837c
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TEXHOJIOTHSIMU, KaK OCHOBY JIJIsI OPUEHTAILINH B
BBIOOpE cBOEH OyyIiel mpodeccuoHaIbHOM
nesTeabHOCTH. MIcoap30BaTh CUCTEMHbBIE
XUMHUYECKHUE 3HAHUS JIsl OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOJY, IPOrHO3UPOBATh,
aQHAJIM3UPOBATH U OLICHUBATH C TTO3ULIUN
9KOJIOTMUYECKOM 0€30MacCHOCTH MOCIEACTBUS
OBITOBOI W TIPOM3BOJCTBCHHOM JICATEILHOCTH
YeloBeKa, CBA3aHHOM C nepepadoTKon
BEILIECTB;UCIOJIb30BaTh MOJYYCHHBIC 3HAHUS JJIS
MPUHSATHS TPAMOTHBIX PELICHHI TPOOJieM B
CUTYyalHsIX, CBA3AHHBIX ¢ Xumuen. [Ipuaumars
y4acTue B 00CYKICHUH MTPOOIeM XUMUYECKON U
9KOJIOTUYECKON HAIIPaBIECHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 110 pobIeMe U MpeaiaraTh
BO3MOJKHBIE TTyTH €€ PEIICHUS.

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne /0

Tema ypoka

KoanuectBo
4acoB

JIeKTPOHHBbIE HU(POoBbIE 00pa3oBaTebHbIE
pecypcsbl

[Ipenmer u 3HaUEHHE OPraHUYECKOMN
XUMUH, [IPEICTAaBICHUE O MHOI000pa3uu
OPraHUYECKUX COCTMHEHUMN

DNEKTPOHHOE CTPOCHUE aToMa yriiepo/ia
(ocHOBHOE ¥ BO30YKAEHHOE COCTOSIHUSI).
BanenTHble BO3MOXKHOCTH aToma yriiepoja

XuMuyeckas CBsi3b B OPraHM4YECKHUX
coenuHeHUsIX. MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

bubanorexa I{OK https://m.edsoo.ru/7f41837¢c

bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c

bubmuoreka [IOK https://m.edsoo.ru/7f41837¢c

Teopus cTpoeHUsT OpraHUYECKUX
coenuHenuit A. M. byrneposa

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

Buasl nzomepun: cTrpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ (}exTs B MOJIEKyJIax OPraHunYeCcKuX
COEJTMHEHMI

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

[Ipencrasnenne o KaccuPpUKAUT U
cucremarnueckas Homenkiatypa (IUPAC)
OpPraHUYECKHUX BEIICCTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUHU

bub6muoreka IIOK https://m.edsoo.ru/7f41837¢c

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c

CucreMmarusanys 1 0000IIeHrE 3HAHUHN 110

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
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TEMC

10

11

AJKaHBI: TOMOJIOTHUECKHUH psijI, 001as
dbopMyIa, HOMEHKIATypa U H30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

dusznyeckue M XUMUYECKIE CBOMCTBA
aJIKaHOB

HaxoxieHue ajikaHOB B IPUPOJIE.

CriocoObl MOJIYYCHHA U IPUMCHCHUC
AJIKaHOB

bubaunorexa I{OK https://m.edsoo.ru/7f41837¢c

bubanoreka IJOK https://m.edsoo.ru/7f41837¢c

bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c

12

Hukioankansl: obmmas Gpopmyna,
HOMCHKJIATypa U U30Mepusi, 0COOEHHOCTH
CTPOCHHS U XUMUYIECKUX CBOMCTB,
CHOCOOBI OJTYYCHUS U TIPUMCHEHUE

bubanoreka I{OK https://m.edsoo.ru/7f41837¢c

13

Pemenne pacy€THbIX 3a/1a4 HA
ompeieTIEHuEe MOJIEKYJIAPHON (hOPMYJIBI
OpPTaHMYECKOTO BEMIECTBA IO MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B €T0
coctaB. CucreMaTtu3alus U 0000IIeHHE
3HAHUM T10 TeMe

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

14

AJIKEHBI: TOMOJIOTHYECKHH psif, 00mas
dbopMyIa, HOMEHKJIATypa, dJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c

15

dusnueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHHKOBa

bub6muoreka IIOK https://m.edsoo.ru/7f41837¢c

16

Crioco0bl nostyueHust 1 IpUMEHEHHE

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
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AJIKCHOB

[TpaxTrueckas padota Ne 1 mo teme

17 "[Moxy4eHue dTUICHA U U3YUYCHHUE ETo bubmmorexa LIOK https://m.edsoo.ru/7f41837c
CBOICTB"
Perenne pacuéTHbIX 3a1a4 Ha

18 OIpeIeIeHHE MOJIEKYIIIPHON (hOPMYITbI bubmmoreka L{TOK https://m.edsoo.ru/7f41837¢c
OpPraHUYECKOTO BEIIECTBA
AJIKaIMeHbI: CONPSHKEHHBIE,

19 M30JIMPOBAaHHbIC, KyMYJIHPOBAaHHEIE. bubnuorexa LIOK https://m.edsoo.ru/7f41837c
OCOOEHHOCTH 3JCKTPOHHOTO CTPOCHHUSI
x . .

20 HMHTACCIHE CBONCTBA COTPIRCHIRIX bubmmoreka IIOK https://m.edsoo.ru/7f41837¢c
JIMCHOB

0

21 CTIOCOOBI MOIYHEHHS 1 HPUMCHCHHC bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c
aJTKaINCHOB
AJIKUHBI: TOMOJIOTHYECKHIA psijl, 001Ias

22 (opMy1a, HOMCHKIATYPA, DIICKTPOHHOE I Bu6muorexa IIOK https://m.edsoo.ru/7f41837¢
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKY,
(u3nveckue CBOCTBA

23 XUMHYECKHE CBOMCTBA AJIKHHOB bubamnorexa IJOK https://m.edsoo.ru/7f41837¢c

24 KavecTBeHHBIC peaKiiy Ha TPOHHYIO CBSI3b bubmmorexa LIOK https://m.edsoo.ru/7f41837c
C 0

25 HOCODBL HOMYHEHI 1 HpHMEHEHe bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
AIKHHOB

26 Pemenne 3a/1a4: pacyETHI 110 yPaBHEHHUIO
XUMHUYECKON peaKkyu
C 000 i

27 Tel;czeMaTmaum 11 ODODIICHIE SHATHI TO Bu6muorexa LIOK https://m.edsoo.ru/7f41837¢c
A ) i psn, 06

28 PEHBL. TOMOOTHHCCIII P, O0IHAx bubnuorexa LIOK https://m.edsoo.ru/7f41837c

dopmyna, HOMEHKIATypa. DIEKTPOHHOE U
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MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OceH30J1a ¥ TOJTyoIa, UX (PU3NYECKUE
CBONCTBa

XHUMHUUYECKUE CBOMCTBA aPEHOB. PEAKLIUU

29 bubmmoreka IIOK https://m.edsoo.ru/7f41837¢c
3aMeIeHUS
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIMU

30 MPHCOCAMHECHHUS, OKUCIICHHE TOMOJIOTOB bubanoreka IJOK https://m.edsoo.ru/7f41837¢c
Oensona

31 OcobenHoCTH XHMHTCCKHX CBOHCTE bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c
CTHpOJIa
Pemenne pacy€THbIX 3a/1a4 HA

32 OIIpE/ICTICHUE MOJICKYJISIPHON POPMYJIbI bubmmorexa LIOK https://m.edsoo.ru/7f41837c
OpPraHMYECKOTO BElIeCTBa

33 CTIOCOOEI IOy HEHH 1 MIPHMEHEHe bubmmorexa LIOK https://m.edsoo.ru/7f41837c
apeHOB

34 Fererimecias Cosh MEA Y P THAIMIL Bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
KJIacCcaMH YTJIEBOJOPO/IOB
Pacu€Tel M0 ypaBHEHHUSIM XUMHYECKHX

35 peakmuii. Cucremarusaius u 00001IeHIE
3HAHUMU 110 TeME

36 EZZIIPOHHHH ras. Homyribie HedTHbIC Bbu6mmotexa 1{OK https://m.edsoo.ru/7f41837¢c

37 KaMeHHbI yromb H IPOAYKTEI ero bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
nepepadoTKu
Hedtb 1 ciocobs! e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB MepepaboTKu bubnmoreka LIOK https://m.edsoo.ru/7f41837c
HePTH

39 ['eHeTHdecKas CBSI3b MKy Pa3IUIHBIMHU
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KJlacCaMu yrijieBoaopoa0B

40

41

42

["asoreHonpon3BOIHBIE YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMCIICHHS TaJ0TrcHa

JlewicTBue 1Ienoueh Ha
rajoreHnpou3BoAHbIe. B3auMmopeiicTeue
IUTaJIOT€HAIKaHOB C MAarHUEM M IIUHKOM

Cucremaruzanusa U 0000IIeHNE 3HAHUN 110
pazzneny "YrineBoaopoas”

bubaunorexa I{OK https://m.edsoo.ru/7f41837¢c

bubanoreka IJOK https://m.edsoo.ru/7f41837¢c

43

44

45

46

KonTponbHas padora o teme
"Yriesogopoasr"

[IpenenbHbIC 0OTHOATOMHBIC CITUPTHI.
TOMOJIOTHYECKUU psif1, oOutas popmyna,
CTPOCHHE MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa, Kiaccuukanms,
¢duznueckue cBoiicTBa

XUMHUECKUE CBOMCTBA MPEJENbHBIX
OJTHOATOMHBIX CIIUPTOB
CrniocoObl nosy4eHus 1 NpUMEHEHNE
OJTHOATOMHBIX CIIUPTOB

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

bubmuoreka [TOK https://m.edsoo.ru/7f41837c

bubmuoreka [IOK https://m.edsoo.ru/7f41837¢c

47

[IpocTteie a3dupsl: HOMEHKIATYpa U
HU30MepHs, 0COOCHHOCTH QU3UUECKUX U
XUMHYECKUX CBOUCTB

bub6muoreka IIOK https://m.edsoo.ru/7f41837¢c

48

49

MHOroaroMHbl€ COUPTHI: TUIEHTIUKOIb U
FJ'II/IIIepI/IH, ux (1)I/I3I/I'—IeCKI/Ie U XUMHUYCCKHUEC
CBOWCTBA

Crioco0bl nostyueHust 1 IpUMEHEeHHe
MHOT'02TOMHBIX CIIUPTOB

bubmuoreka IIOK https://m.edsoo.ru/7f41837c

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
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DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYecKue

50 . bubmuoreka IIOK https://m.edsoo.ru/7f41837¢c
cBoiicTBa. TOKCHYHOCTH (heHOIa

51 Xumudeckue cBoicTBa peHoa bubmmorexa LIOK https://m.edsoo.ru/7f41837c
C 0

52 TIOCODBI HOMYHCHI H HPUMEHEHHE bubanoreka IJOK https://m.edsoo.ru/7f41837¢c
deHona
[IpakTuyeckas padora Ne 2. Perenune

53 IKCIIEPUMEHTAIBHBIX 32124 TI0 TEME
"Cnuptsl u peHonsr"”
C 000 i

54 eﬂcgeMaTmaHm 11 ODODIICHHE SHAHH TI0 bubmmoreka IIOK https://m.edsoo.ru/7f41837¢c
TeM
AJbJCTHIBI U KETOHBI: 3JIEKTPOHHOE

6 o .

55 CIPOCHHE RAPOOMDIbHOM TPYTIIH, bu6mmoreka LTOK https://m.edsoo.ru/7f41837¢c
TOMOJIOTHYECKHUE Psifibl, 00mas Gpopmyia,
U30MEpHs 1 HOMEHKJIATypa
A )

56 m’vﬂ erHI_[H M KETOHRI: r3macciie Bbubanoreka IJOK https://m.edsoo.ru/7f41837¢c
CBOWCTBA; pEaKIUK MPUCOCTUHEHHSI
P

57 CAIIHH OKHCIICHIDT H KATCCTBEHIBIC bubamnorexa I{OK https://m.edsoo.ru/7f41837¢c
peaKIiy ajabIeTHI0B U KETOHOB

58 (Criocobat oMy seHHs ATLACTHACE 1 bubmuoreka [TOK https://m.edsoo.ru/7f41837c
KETOHOB
OIHOOCHOBHBIC MTPE/IEIIbHBIC KaPOOHOBBIC

59 KHUCIIOTBI, 0COOEHHOCTH CTPOCHUS UX bubmuorexa I{OK https://m.edsoo.ru/7f41837¢c
MOJICKYJT
u 0

60 SOMEPHA 1 HOMEHTIAATYPa £<ap OROBBIX bubmuoreka IIOK https://m.edsoo.ru/7f41837c
KHCJIOT, UX (PU3MYECKHE CBOMCTBA
X .

61 VIMPHBCIILC CROHCTRA NPEACIBHB bubmuoreka IIOK https://m.edsoo.ru/7f41837c
OJTHOOCHOBHBIX KApOOHOBBIX KHCIIOT

62 Oco0eHHOCTH CBOWCTB MypaBbUHON bubnmoreka LIOK https://m.edsoo.ru/7f41837c
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KUCIOTH. MHOT00Opa3ue KapOOHOBBIX
KHCIIOT

63

OCo0OeHHOCTH CBOWCTB: HETIPEICIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpeacraBuTesny BBICIIUX
KapOOHOBBIX KHCIOT

bubanoreka IJOK https://m.edsoo.ru/7f41837¢c

64

65

[TonsiTHE O IPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoObl MOJIY4YCHHA U IPUMCHCHUC
Kap6OHOBbIX KHCJIOT

bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c

bubanoreka I{OK https://m.edsoo.ru/7f41837¢c

66

CrnoxHble 3(hUpBI: TOMOJIOTUIECKHNA PAI,
oOuras popmyna, u3oMepust u
HOMEHKJIaTypa

bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c

67

68

69

70

DuU3NYECKUE U XUMUYECKHE CBOMCTBA
3¢upoB

Pemenne pacuéTHbIX 3a7a4: 110 YpaBHEHHIO
XUMUYECKON PeaKIliy, Ha ONpeieTIcHIe
MOJICKYJISIPHOH (POPMYJITBI OPTaHHYECKOTO
BEIIeCTBA

[Ipaktuueckas padora Ne 3. Pemenue
OKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME
"KapboHoBsie kucnoTbl. CoxKHBIE dIPUPHI
Kupsl: ctpoenue, pusndeckne u
XUMHYECKHE CBOMCTBA (THIPOIIH3)

bubnumoreka [TOK https://m.edsoo.ru/7f41837¢c

bubmuoreka IIOK https://m.edsoo.ru/7f41837c

bubmuoreka IIOK https://m.edsoo.ru/7f41837c

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COoACpKAMMUX OCTATKHN HEIPEACIbHBIX
KHUPHBIX KUCIIOT. XKupsl B mpupoze

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
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72

MpbLuta Kak COJMM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoolIee aercTue. Ilonsatue o
CUHTETUYECKHX MOIOIIUX CPEACTBAX
(CMCQ)

bubanoreka IIOK https://m.edsoo.ru/7f41837¢c

73

I'eneTnueckas CBS3b YIIEeBOJIOPOIOB U
KHUCITIOPOJICOICPIKAIUX OPTaHUIECKIX
BEIIECTB

bubanoreka IJOK https://m.edsoo.ru/7f41837¢c

74

75

Pacuérel 10 ypaBHEHHAM XUMHUYECKUX
peaxkuuii

CucremaTu3zaius u 0000IIeHIE 3HAHUI 110
TEeMe

bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c

bubanoreka I{OK https://m.edsoo.ru/7f41837¢c

76

OO0m1as XxapakTepucTUKa yriieBOJIOB U
Ki1accuduKaiyst yrieBoaos (MOHO-, T1- U
HOJTHCaXapU/Ibl)

bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c

77

78

79

Momnocaxapusl: GU3MUECKHE CBOMCTBA U
HaxO0XJAEHUE B MPUPOJIE

IIprMeneHune IKo3bl, €€ 3HaUeHUE B
JKU3HEIEATEIIbHOCTH OpraHnu3Ma
Jucaxapunpl: caxapo3a, MaJIbTO3a U
nakTo3a. Haxoxnenue B mpupoe u
IIPUMEHEHUE TUCAXAPUJIOB

bubnumoreka [TOK https://m.edsoo.ru/7f41837¢c

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

bubmumoreka [TOK https://m.edsoo.ru/7f41837¢c

80

[Tonmcaxapuasl: CTpOCHHUE MAKPOMOJIEKYT,
(bu3NYecKre U XUMHUYECKHE CBOMCTBA,
MpUMEHEHNE

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c

81

[Tousitue 00 HCKYCCTBCHHBIX BOJIOKHAX

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c

82

Pemenue pacueTHbIX 3a/1a4 Ha
omnpeAesieHue JOJIM BbIX0/1a MPOAYKTa
PEAKIHUH OT TEOPETUUECKU BO3MOKHOTO
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83

CucreMmarusanys U 00001EHUE 3HAHUHN 110
pasneny

bubanoreka IIOK https://m.edsoo.ru/7f41837¢c

84

85

86

KonTtponpHas pabota o teme
"Kucnoponcoaepkaiue opraHu4ecKue
COCIMHCHUS"

AMUHBI: K1accuuKaIys, CTpoeHUe
MoJIeKy1, oOrast popmyia, u3oMepus,
HOMCHKJIaTypa U (PU3HUYECKHE CBOMCTBA

XHUMHU4YecKre CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
AdMHHOB

bubaunorexa I{OK https://m.edsoo.ru/7f41837¢c

bubanorexa I{OK https://m.edsoo.ru/7f41837¢c

87

AHWINH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH
XUMHNYCCKUX CBOﬁCTB AHUJINHA

bubmmoreka LTOK https://m.edsoo.ru/7f41837¢c

88

89

90

CrniocoOblI oy4eHus U NpUMEHEeHHE
annpaTHIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIaTypa 1
uzomepus, (pu3nueckKue CBOICTBa.
OtnenbHbIE IPEACTABUTENH O
AMUHOKHCIIOT

XUMHYEeCKHE CBOMCTBA AaMHUHOKHCIIOT, X

OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 U T HUAPOJIN3 ICTITUIOB

bubanorexa I{OK https://m.edsoo.ru/7f41837¢c

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

bubmumoreka [TOK https://m.edsoo.ru/7f41837¢c

91

benku kak npupoHbIe TOTUMEDPHI,
CTPYKTYpHI O€JIKOB

Bbubaunoreka I{OK https://m.edsoo.ru/7f41837¢c

92

XUMHUECKHE CBOMCTBA OEIKOB

bubmuoreka IIOK https://m.edsoo.ru/7f41837c

93

A3oTcoaepKaIre reTeporuKINIECKIe
COCINHCHUA. HYI(J'ICI/IHOBBIG KUCJIIOTHI.
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POJIb

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c
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94

[IpakTuyeckas padora Ne 4. Perenue
SKCTICPUMEHTAIBHBIX 3a71a4 110 TEME
"A30TcoaepKainue OpraHnueCcKue
coequueHus’

95

[IpakTuyeckas padora Ne 5. Perenue
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeME
"Pacnio3HaBaHMe OpraHUYECKUX
coeauHeHun”

96

KonTponbHas padora o teme
"A30TcoeprKalIie OpraHu4ecKue
COEJIUHEHUS '

97

98

99

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEMHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3aLINS U
MTOJIMKOHACHC AU

[TnacTtmaccel. YTunuzanus u nepepadboTka
IUTaCTHKA

OnacToMepbl: HaTypalbHbIN
CHUHTETHUYECKHE KaydyKu. Pe3una

bubamnorexa I{OK https://m.edsoo.ru/7f41837¢c

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

100

Bomnokna: HaTypaJIbHBIC, UCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJ’II/IMepI)I CIIeuuaJIbHOIro
Ha3HA4YCHUS

bubmumoreka [TOK https://m.edsoo.ru/7f41837¢c

101

102

[IpakTuueckas padora Ne 6. Perenue
IKCMEPUMEHTATBHBIX 3a7[ad 110 TEMe
"PacrioznaBanue macTMacc 1 BOJOKOH"

O06o0011eHNEe U cUCTEeMaTU3aIUS
U3y4EeHHOT'0 MaTepHaia 1o Teme
"BpicOKOMOJIEKYIIPHBIE COETUHEHUS

bubmuoreka IIOK https://m.edsoo.ru/7f41837c
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102



11 KJIACC

KosmnuectBo
Ne Tema ypoka YACOB JJeKTpOHHBbIE HU(POBbIE 00pa3oBaTebHbIE
n/m pecypchl
1 AtoMm. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
aseMeHT. M30TomsI
) CTpoeHue IEKTPOHHBIX 000JI0UEK aTOMOB, 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41837c
KBaHTOBBIC YKCIIA
3 Knaccudukanus XuMUIeCKHUX 3JIEMEHTOB (S-, 1 bubaunoreka IIOK https://m.edsoo.ru/7f41837c
p-, d-, f-aemenTsI)
4 PacnpeneneHue 351eKTPOHOB MO aTOMHBIM 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41837c
opOuTaIsIM
DJIeKTPOHHBIE KOH(PHUTYpaIlMi aTOMOB bubaunoreka IIOK https://m.edsoo.ru/7f41837c
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSTHHU
6 DJIEKTPOHHBIE KOH(PHUTYpaIIMi HOHOB. 1 bubaunoreka IIOK https://m.edsoo.ru/7f41837c
DIIEeKTPOOTPUIIATETLHOCTh
[Teproanveckuii 3akoH u [leproanyeckas bubnunoreka [IOK https://m.edsoo.ru/7f41837c
5 cHUCTeMa XUMUYECKUX anemMeHToB [I. U. 1
MenpeneeBa, CBsI3b C COBPEMEHHOM TeOpUEH
CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB bubnunoreka [IOK https://m.edsoo.ru/7f41837c
g XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMH 1
HPOCTBIX U CJIOKHBIX BEIIECTB 0 TPYIIIIAM H
Tieproam
9 CucreMaTu3aius 1 0000IICHIE 3HAHHH 110 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c

TEMC
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10

Bunnl xumndeckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMONIEKyIsIpHbIE
B3aUMOJICUCTBUA

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢

11

BaneHTHOCTD U BaJleHTHbBIE BO3MOXHOCTHU
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

bubmmoreka LIOK https://m.edsoo.ru/7f41837c

12

13

14

IIpencraBneHus 0 KOMIUJIEKCHBIX
COCIMHEHUSIX . COCTaB U HOMEHKJIATypa

Bemecta MOJICKYJISIDHOT'O U
HEMOJICKYJISIPHOTO CTPOCHUA. Turmbr
KpUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
B€IICCTB

ITonsaTue o JAUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

bub6muoreka LIOK https://m.edsoo.ru/7f41837c

bu6mmoreka [{OK https://m.edsoo.ru/7f41837c

bu6mmorexa [{TOK https://m.edsoo.ru/7f41837c

15

WctunHbIE pacTBOPHI: HACBILIEHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

bu6muoreka [IOK https://m.edsoo.ru/7f41837c

16

17

18

CrniocoObl BbIpaykeHUsI KOHIIEHTPALluU
pacTBOpoB

Pemrenue 3a1a4 ¢ UCMONBb30BaHUEM MTOHITHN
""MaccoBasi 10J1s1 pacCTBOPEHHOTO BEIeCTBa",
"MoJsipHasi KOHLIEHTpAIUs
Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEIIECTB

bubGnuoreka [IOK https://m.edsoo.ru/7f41837c

bubmmoreka L{OK https://m.edsoo.ru/7f41837¢

19

20

CucreMmarusanys 1 0000IIIeHNE 3HAHUH 110
TEME

KontponsHas pabora no Temam "Crpoenue

bubmmoreka [{OK https://m.edsoo.ru/7f41837c
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aroMma. [lepuoanueckuii 3aKOH U
[lepnonnueckas cucteMa XMMUYECKUX

anemenToB JI. . Menneneesa”, "CrpoeHue
BelecTBa. MHOrooOpasue BemecTs”

21

Knaccudukanus XuMu4eckux peaxiyii B
HEOPraHWYeCKON U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXPAaHEHMsI U IPEBPALCHNsI SHEPTUU IPU
XUMHUYECKHUX PEAKIMIX

bubmmoreka LIOK https://m.edsoo.ru/7f41837c

22

TernoBbie 3¢ (HeKTh XUMUYECKUX PEaKLIU.
TepmoxuMHuUuecKue ypaBHEHUS

bubnuoreka [IOK https://m.edsoo.ru/7f41837c

23

24

Brruuciaenus no YPaBHCHUAM XUMHUYICCKUX
peaKquI U TCPMOXUMHUYCCKUM YPAaBHCHHUAM

CKOpOCTbh XMMHUYECKON pEaKIyy, €€

3aBUCHUMOCTD OT PA3JIMYHBIX (I)aKTOPOB.
Karannus n KaTaJIn3aTOPbI

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢

bu6mmorexa [{TOK https://m.edsoo.ru/7f41837c

25

26

['oMoOreHHbIe ¥ reTepOreHHbIE peaKkuu

[TpakTnyeckas padora Ne 1 mo teme
"BnusiHue pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XMUMHYECKON peakiuu”

bu6nuoreka [IOK https://m.edsoo.ru/7f41837c

27

OO6paTtuMmble U HEOOpATUMBbIE PEaKLIUU.
XHUMHUYECKOE PAaBHOBECHE

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

28

29

[TpakTdeckas pabora Ne 2 o Teme
"BiusHue pa3nuyHbIX GaKTOpOB Ha
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS

OnexkrpoauTnueckas auccouuanusi. CunbHbIe
U cnadble 1eKTpoianuThl. CTeneHb
JUCCOLUAUU

bu6mmoreka [{TOK https://m.edsoo.ru/7f41837c
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Nonnoe npoussenenue Boapl. Cpena BOJHBIX

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢

30 pactBOpoB. Bogopoausiii mokasateins (pPH)
pacTBopa
31 I'maponus coneit. Peakuuy, nporekaromue B bubnunoreka [IOK https://m.edsoo.ru/7f41837c
pacTBopax 3JIEKTPOIIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHYECKHE PEaKIUK B pacTBOpax
AIEKTPOJIUTOB"
33 OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIC PCAKIUH. bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
Baxueiinie OKMCIUTEIN U BOCCTAHOBHUTEITH
34 Meto 37eKTPOHHOTO (3JICKTOHHO-HOHHOTO) bubmuoreka LIOK https://m.edsoo.ru/7f41837c
Oananca
35 DJIeKTPOITH3 PACTBOPOB H PACILIABOB BEIIECTB bubnmoreka LIOK https://m.edsoo.ru/7f41837¢
36 Perrenve 3a1a4 pa3aHyHbIX THITOB
37 Peurenne 3a1a4 pa3IMyHBIX THIIOB
38 Cucremaru3zaius u 0000IIeHNE 3HAHUH TI0 bub6mmorexa [{OK https://m.edsoo.ru/7f41837c
TeMe " XUMUYEeCKUe peakiuu’
39 KOHTpOJ'I'f)HaSI paborta no Teme "Xumuueckue
peakuuu
[Monoxenue Hemeramios B [lepuoamyeckoit bubnunoreka [IOK https://m.edsoo.ru/7f41837c
40 cHCTeMe XUMHYECKHX deMenToB /1. 1.
MeHzeneeBa 1 0COOCHHOCTH CTPOCHUS MX
aToMoB. OuU3MYECKHEe CBOIICTBA HEMETAIJIOB
a1 AnnoTpornusi HeMeTaoB (Ha mpuMepe bubnunoreka [IOK https://m.edsoo.ru/7f41837c

KUCJIOpOo/Ia, cephl, pocdopa u yrieposa)
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Bonopon: nonyuenue, pusudeckue u

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢

42 XHMHUYECKHUE CBOMCTBA. [ 'uapu bl

["anoreHbl: HAXOXKJICHUE B IPUPOJIE, COCOOBI bubnunoreka [IOK https://m.edsoo.ru/7f41837c
43 NOJy4eHUs, GU3NIECKHUE U XUMHYECKHUE

CBOMCTBA

["aorenoBo0poIbl. Baxkueiimme bubnmoreka [{OK https://m.edsoo.ru/7f41837c
44 KHCJIOPOJICO/ICPIKAIINE COCTUHEHHUSI

raJloTeHOB

JlaGopaTOpHBIEC U TPOMBIIUICHHBIE CIIOCOOBI bu6mmoreka [{TOK https://m.edsoo.ru/7f41837c
45 HOJTy4YeHUs TajoreHoB. [IpuMeneHue

raJIOTCHOB U MX COCJIMHEHHM

[IpakTuueckas padora Ne 4. Perenune
46 AKCIEPUMEHTAJIBHBIX 3a][au 110 TEME

"T"amorensr"

Kucnopon: nabopatopHbie U POMBIILIICHHBIE bubmumoreka LIOK https://m.edsoo.ru/7f41837c
47 CHOCOObI OJTyUYeHUs, PU3NYECKUE U

xuMuueckue cpoiictBa. O30H. [Ipumenenune

KHCJIOPO/A ¥ 030HA
48 OKCHJIbI H TIEPOKCHTbI bubGnuoreka [IOK https://m.edsoo.ru/7f41837c
49 Pemenue 3a1a4 pa3nuIHBIX THITIOB

Cepa: HaXOXKJIEHUE B TIPUPOJIE, CITOCOOBI bubmmoreka [{OK https://m.edsoo.ru/7f41837c
50 NOJy4eHUs, GU3NUECKUE U XUMUYECKHUE

CBOMCTBA
51 CepoBoaopost, Cy b bubmmoreka [{OK https://m.edsoo.ru/7f41837c
50 Kucnopojiconepkaniye COeTUHCHHS CEPBI. bubnroreka L{OK https://m.edsoo.ru/7f41837¢

Oco0OeHHOCTH CBOWCTB CEPHOM KUCIIOTHI
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[IpakTuyeckas padora Ne 5. Perenue

53 9KCTIIEPUMEHTAIIBHBIX 3a7a4 1o Teme "'Cepa u
e€ coeqnuHeHus”
A30T: HaXOXJIEHHE B IPUPOJIC, CIIOCOOBI bubnunoreka [IOK https://m.edsoo.ru/7f41837c
54 NOJy4eHUs, PU3NIECKUE U XUMHYECKHUE
CBOWCTBA. AMMHAK, HUTPHUIBI
55 Kucnopoaconepkaiiye coeIMHEHHS a30Ta. bu6mmoreka [{TOK https://m.edsoo.ru/7f41837c
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI
56 [TpuMeHeHHE a30Ta ¥ €r0 COSAMHEHHIMA. bu6mmoreka [{TOK https://m.edsoo.ru/7f41837c
A3OTHBIC yIOOpEHHS
docdop: HaxXOKICHHUE B IPUPOJIE, CIIOCOOBI bubaunoreka IIOK https://m.edsoo.ru/7f41837c
S7 NOJy4YeHHs, PU3NIECKHAE U XUMHUYECKUE
cBoricTBa. Dochuas u Gochun
58 Oxcuspl hocdopa, hochopcoaepkaime bubaunoreka IIOK https://m.edsoo.ru/7f41837c
kucaoTbl. Conu pochopHOI KUCTOTHI
59 [Ipumenenne Gpocdopa 1 ero CoeJMHEHHA. bubnunoreka [IOK https://m.edsoo.ru/7f41837c
®dochopuble ynoOpeHus
[IpakTrueckas padora Ne 6. Perrenune
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TeMe "A30T U
docdop 1 ux coequHeHUS"
VYriepo: HaxoXkJIeHHE B TIPUPOJIE, bubmmoreka [{OK https://m.edsoo.ru/7f41837c
61 AJUTOTPOITHBIE MOAU(PUKAINH; PUHIECCKUE 1
XMMHYECKHE CBONCTBA, MPUMEHEHHUE
62 Oxcun yraepona(ll), oxkcun yriepona(1V), bubmmoreka L{OK https://m.edsoo.ru/7f41837¢
YTOJIbHAst KUCJIOTA U €€ COJIU
63 Pelrienue 3a1a4 Pa3THIHBIX THITOB bubmmoreka L{OK https://m.edsoo.ru/7f41837¢
64 KpeMHHii: HAXOKICHHE B IPUPOJIE, CIOCOGH bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
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MOJTy4eHUs, PUBNIECKUE U XUMUICCKHEC
CBOMCTBA

Oxcua kpemuus(1V), kpeMHUEBas KHCIIOTA,

bubmmoreka LIOK https://m.edsoo.ru/7f41837c

65
CHJTHKATBI
66 [TpruMeHeHre KPEMHUS ¥ €T0 COSAMHCHUI. bu6nmoreka [{OK https://m.edsoo.ru/7f41837c
CtekI10, ero mojy4eHue, BU/Ibl CTEKIa
67 Pemrenvie 3a1a4 pa3IMdHBIX THITOB
68 CucreMaruzanus ¥ 00001eHIE 3HAHUI 10 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
teme "Hemeramnsr"
69 KonTponsHas padora o teme "Hemerasr"
20 AHanu3 pe3ynbTaToB KOHTPOJIBHOW PabOThI, bubaunoreka IIOK https://m.edsoo.ru/7f41837c
KOPPEKIHUS OIHO0K
[Monoxenue meraios B [lepuomuueckoit bubmumoreka LIOK https://m.edsoo.ru/7f41837c
7 CHCTEME XUMHUYECKHX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI104€K aTOMOB METAJLJIOB
79 OO1mre hu3nyecKre CBOMCTBA METAJIIOB. bubaunoreka IIOK https://m.edsoo.ru/7f41837c
ITpuMeHeHrEe METAIIIOB B OBITY M TEXHHUKE
73 Crutassr Metaio. Kopposust METasiios bubmmoreka L{OK https://m.edsoo.ru/7f41837c
74 Perrenvie 3a1a4 pa3IHyHBIX THITOB
DIEKTPOXUMHUYCCKHIA PsiJ] HATPSKCHHMA bubmmoreka [{OK https://m.edsoo.ru/7f41837c
75 MeTaisioB. O61Ke crnocoObl MOTyUeHus
METaJlIOB
76 OO1m1ast xapakTepucTHKa MeTaJioB | A-rpymiis bu6mmoreka [{OK https://m.edsoo.ru/7f41837c

[leproanuecko cUCTEMbI XUMUYECKUX
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aneMeHTOB. Hatpuii u Kanuii: nojaydeHue,
du3nyeckre U XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE IIPOCTHIX BEIIECTB U UX
COECIUHEHUN

O6mias xapakrepuctuka metaiuion |A-
rpymms! llepuoanyeckoi cucteMsl
XUMHUYECKUX JJIEMEHTOB. Marduii U KaJjJbIWii:

bubmmoreka LIOK https://m.edsoo.ru/7f41837c

" noy4deHue, pu3ndeckue i XUMHICCKHE
CBOICTBa, IPUMEHEHHUE MTPOCTHIX BELICCTB U
UX COEIUHEHUN
78 JKECTKOCTS BOJIBI H CIIOCOGHI €8 YCTPAHEHHS bu6nuoreka [IOK https://m.edsoo.ru/7f41837c
79 ANIOMUHHI: TTOTyYeHue, pu3ndeckue u bubnunoreka LIOK https://m.edsoo.ru/7f41837c
XUMHYECKUE CBOICTBA, IPUMCHEHHE
AMdoTepHBIC CBOWCTBA OKCHA U THIPOKCHIA bubmuoreka LIOK https://m.edsoo.ru/7f41837c
80 QATFOMUHUS, TUAPOKCOKOMITIEKCHI ATFOMUHUS,
UX TIPUMEHEHNE
81 Pemrenne 3a1a4 pa3IMyHBIX THIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
"MeTasuibl IJIaBHBIX TOATPYII”
OO01mas XxapakTeprucTHKa META/UIOB TTIOOOYHBIX bubmmoreka [{OK https://m.edsoo.ru/7f41837c
83 noarpym (b-rpymnm) Ieproandeckoit
CHCTEMbI XMMHUYECKUX 3JICMEHTOB
84 dusnyeckre 1 XMMHUYECKHE CBOHCTBA XpoMa bubnunoreka [IOK https://m.edsoo.ru/7f41837c
Y €T0 COCTMHEHH, NX IPUMEHECHUE
85 Baxueiinue coeITMHEHNS MapraHIa. bubnroreka L{OK https://m.edsoo.ru/7f41837¢

HepMaHraHaT Kajiys, €ro OKUCIUTCIBHBIC
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CBOWCTBA

dusznyeckre U XUMHUUECKHE CBOMCTBA JKeje3a

bubnuoreka [{OK https://m.edsoo.ru/7f41837c

86 u ero coequaenuii. [lomyuenue u
NPUMEHCHHE CIUIABOB JKelie3a
87 dusnyecKkue ¥ XUMUIECKHE CBOMCTBA MEJIU U bubnmroreka LIOK https://m.edsoo.ru/7f41837¢
e€ CoeIMHCHUH, UX TPUMCHEHHE
dusnyecKue 1 XUMUIECKHE CBOMCTBA I[MHKA bu6nuoreka LIOK https://m.edsoo.ru/7f41837c
88 U €ro COCAMHCHUH, NX TPUMCHCHHE.
'MAPOKCOKOMILICKCHI IIMHKA
[IpakTuueckas padora Ne 8. Pemenune
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TeMe
"Mertasuibl TOOOYHBIX MOATPYTIT”
90 PelieHue 3a1a4 PasTHIHBIX THITOB bubnmoreka LIOK https://m.edsoo.ru/7f41837¢
01 O0001IIeHIE U CHCTEMATH3AINS H3YYEHHOTO bubmmoreka ITOK https://m.edsoo.ru/7f41837c
Marepuaia rno teme '"Mertamisr"
92 KoHTposHas pabota o Teme "Merams:"” bubnmoreka LIOK https://m.edsoo.ru/7f41837¢
93 AHanu3 pe3ybTaToB KOHTPOJIBHOW PabOTHI, bubmumoreka LIOK https://m.edsoo.ru/7f41837c
KOPPEKIIUs OIIHMO0K
Pons xuMuu B 0OecriedeHur yCTOHYNBOTO bubnunoreka [IOK https://m.edsoo.ru/7f41837c
94 pa3BHUTHS yenoBevecTBa. [IOHITHE O HAYYHBIX
METO/IaX MCCIICIOBAHUS BEILIECTB
Hay4Hple MpUHIIUTIBI OpTaHU3aIIH bubnmnoreka LIOK https://m.edsoo.ru/7f41837c
o5 XHUMHYECKOTO TIPOM3BOJICTBA.
[TpombIIEHHBIE CTTOCOOBI TTOTYYCHUS
BKHCHIIMX BEIIECTB
96 XUMHUYECKOE 3arps3HEHUE OKPYIKAFOIIEH bubmmoreka [{OK https://m.edsoo.ru/7f41837c

CpEeIbl ¥ €T0 TIOCIICICTBUS
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X¥MHUS U 310pOBbE YEIOBEKA.

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢

97 1
JlekapcTBEHHBIE CPEIICTBA

08 Xumus nuiiy. Poibk XumMun B 00ecrieueHun 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
MUIIEBON OE30MMaCHOCTH

99 Kocmernueckue u nappromMepHbIe CpeICTBA. 1 bu6nmoreka [{OK https://m.edsoo.ru/7f41837c
beiToBast Xumus
XWUMHs B CTPOUTENILCTBE. BaskHelime bubmumoreka LIOK https://m.edsoo.ru/7f41837c

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE 1
MaTepUaIbI

101 XUMHS B CEIBCKOM X03siiicTBe. OpraHnveckue 1 bubmumoreka LIOK https://m.edsoo.ru/7f41837c
U MUHEpaJIbHBIE YI00pEHHS

102 CucreMaTu3alys 1 0000IICHIE 3HAHHH 110 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
TEeMe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/NYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

Epemun B. B. Xumus. 10 knacce. Yranyonennsiii yposens / B.B. Epemun, H.E. Ky3pmenko,
B.N.Tepenun, A.A. JIpo3znos, B.B. Jlyaun. — M.. JIpoda, 2023

METOANUYECKHUE MATEPUAJIBI UIA YYUTEJIA

Epemun B. B. Xumus. 10-11 k1. Meroauueckoe nocobue / B.B. Epemun, A.A. JIpoznos U.B.
Bapranoga. — M.: Jlpocda, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Topran pyHaaMeHTaIbHOrO XUMU4IecKoro oopaszosanus ChemNet. Xumuueckas
uHpopmanmonHas cetb. Hayka, o0pazoBanue, TEXHOIOTHH

http://www.chemnet.ru I'azeta « XumMusa» u cailT aast yautens «5 uay Ha ypOK XUMHH»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHast KOICKIus « XUMUSI»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIE SKCTIEPUMEHTHI:
xumust. Komteknus Poccuiickoro o0mieo0pa3oBarenbHOro mopraia

http://www alhimik.ru Bcepoccuiickas oaummnuasa MKoIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckasi XuMusi: JICKTPOHHBIN YUSOHUK JUTS CPEHEH [IKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JTEKTPOHHBIH YISOHUK

http://www hemi.nsu.ru OTKpbITBINA KOUTEIK: XUMHUS

http://www.chemistry.ru JluctaninonHast OJUMITHAA 10O XMMHUH: TEJIEKOMMYHHKAIIMOHHBIN
00pa30BaTeNbHbIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHiroHHbIe 3BPHCTHUECKHE
OoJIMMITUAAbI 110 XUMHUU

http://www eidos.ru/olymp/chemistry 3anumarenbras Xxumus

http://www 104.webstolica.ru Knaccudukanms XuMUYEeCKUX pEaKIUii

http://classchem.narod.ru KouTpen — Xumust st Bcex: yd4eOHO-MH(POPMALIMOHHBII cailT
http://www.physchem.chimfak.rsu.ru Meronuka oOyuenus xumun: cat kadeapsl xumun HI'TTY

http://mctnspu.narod.ru Meromudeckoe o0beuHeHue yuuTeneit xumun CeBepo-BocTouHoro
OKpyra ropoaa MockBbI



http://www. nanometer.ru OnnaitH-cipaBo4HUK XuMH4YecKuX emenToB WebElements
http://webelements.narod.ru ITomynsipras 6MONIMOTEKAa XUMHYECKUX HJIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHble 1 cripaBOYHbIC MaTEPUAIIBI IO XUMUHU
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupryanpHast XuMUdYecKast [IKOJIa»

http://maratakm.narod.ru Caiit «Mup xumumu»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu
http://www.edu.yar.ru/russian/cources/chem Xumwuueckuii moprai ChemPort.Ru
http://www.chemport.ru Xumudueckuii cepsep HimHelp.ru: yue6ubie u cipaBodHbie MaTepHaIbI
http://www himhelp.ru Xumus: Marepuansl «Bukuneaun» — cBOOOJHON SHIUKIONEIHH

http://ru.wikipedia.org/wiki/Xumus XuMus 1715 BceX: HIUTFOCTPUPOBAHHBIE MATEPHAJIBI 110
o0111eii, opraHrYecKoii U Heopranndeckoi xumuu http://school-sector.relarn.ru/nsm Xumus u
#u3Hb — XXI BeK: HayYHO-TIOMYJISIPHBII JKypHam

http://www.hij.ruXumo3sa: coo0recTBoO yunuTeaei XuMuu Ha rmoptajie «CeTh TBOPUECKUX
YUUTENECH»

http://www chem.asu.ru/abitur DiekTponHas OuOIMOTEKA 10 XMMUU M TEXHUKE

http://rushim.ru/books/books.htm DnexrponHas OnbIMOTEKA YISOHBIX MATEPUATIOB [0 XUMHUH Ha
nopraie Chemnet

http://www.school2.kubannet.ru Dunuknonenust «IIpupoaa Hayku»: XuMus

http://elementy.ru/chemistry
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